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A Seven-Day Journal 


Road Safety Progress. 


IN a speech broadcast in the National programme 
on October 3rd, the Minister of Transport pointed out 
that measures for road safety propounded by the 
Government had not yet had time to achieve their 
full effect, but were already making an impression. 
He mentioned that fact in order that the public, by 
respecting the purpose of those measures, might 
combine to make them more successful. During the 
twenty-eight weeks in which the speed limit had been 
in operation the number of persons killed in towns, 
where, generally speaking, it was in force, had fallen 
by 22 per cent., or more than twice as much as the 
percentage in the country areas where the speed limit 
was not generally in force. He stated that London 
had put down 10,000 pedestrian crossings in the 
autumn of last year, and that in that area there had 
been during the last six months a reduction in the 
number of persons killed of 28 per cent., as compared 
with 12 per cent. over the rest of the country. Other 
towns and cities were now in the course of installing 
about 13,000 crossings. The Minister of Transport 
added that he had other plans in view, one of the 
most necessary of which was the erection of guard 
rails along the pavements on roads with a high 
pedestrian casualty record. Since the driving test 
became compulsory for new applicants for licences 
last June 120,000 applicants had presented them- 
selves. Of these, 16,000, or more than 13 in every 100, 
had failed to satisfy the examiners and had not been 
allowed to be in sole charge of a motor car in conse- 
quence. 


Pollution of the Sea by Oil. 


In a Journal note of September 20th we sum- 
marised the replies received by the League of Nations 
Organisation for Communications and Transport to a 
questionnaire circulated to member countries of the 
League in January of this year on the prevention of 
the pollution, of the sea by oil. In a report recently 
submitted by the Organisation to the Assembly it is 
suggested that it would be desirable to make a full 
study of the replies by qualified experts, who will 
later submit a draft convention on which the Govern- 
ments will be consulted. On receipt of the observa- 
tions of the Governments concerned the Organisation 
will then, if it is thought desirable, invite the Council 
to call an International Conference. At its recent 
session the Assembly adopted a resolution in which it 
considered that the subject of the pollution of the sea 
by oil was suitable for solution by an International 
Convention, and it requested the Council to instruct 
its Organisation for Communications and Transport 
to take the steps towards the calling of such an 
Internatiénal Convention. 


Employment Figures for September. 


ACCORDING to a statement issued by the Ministry 
of Labour, on Monday, October 7th, there were on 
Monday, September 23rd, approximately 10,435,000 
insured persons in employment in Great Britain. 
That number is 11,000 more than a month before and 
192,000 more than a year ago. Among the leading 
industries in which an improvement in employment 
was recorded, we note coal mining, iron and steel 
and metal goods manufacture, and the motor cycle, 
cycle, and aircraft industries. On the other hand, 
employment declined in shipbuilding and _ship- 
repairing, general engineering, building and public 
works contracting, and the distributive trades. The 
numbers of unemployed on the registers of the un- 
employment exchanges on September 23rd were 
1,576,425 wholly unemployed, 298,485 temporarily 
stopped, and 83,340 normally in casual employment, 
making a total of 1,958,610. This number was 10,646 
more than the number on the registers on August 26th, 
but 123,377 less than a year before. It may be noted 
that the unemployed total is still below the 2,000,000 
mark, below which the. figure dropped this year for 
the first time in five years. The returns above men- 
tioned show a progressive and encouraging improve- 
ment in employment, and the increase in unem- 
ployment is attributed solely to seasonal causes. It 
is expected that the small increase in unemployment 
will prove merely temporary in character. 


Federation of British Industries Mission 
to Poland. 


For some time past the Federation of British Indus- 
tries has been giving consideration to the possibility 
of organising a mission to Poland during the autumn 
to follow up and take full advantage of the benefits 
offered to this country by the Anglo-Polish Agree- 
ment signed on February 27th, 1935. Assurance has 
been received of the active co-operation of economic 
circles and Chambers of Commerce in Poland to 
secure success for a mission of this nature, which, the 
Federation announces, it has arranged to despatch 
to Warsaw on November 2nd. Up to the present 
representatives from the following industries have 
expressed their intention of taking part :—The herring 
industry, represented by the Herring Industry 





Board ; textile machinery industry, covering a wide 
range and including cotton, jute and flax, and 
hosiery machinery ;. china clay ; representatives. of 
Birmingham and Sheffield trades and the motor 
industry. A number of other industries are still 
considering participation. The interests of the 
Federation as a whole will be represented by Mr. 
Charles Ramsden, the Federation’s foreign manager, 
who will be in general charge of the mission, which 
has the full support and co-operation of the Depart- 
ment of Overseas Trade. It is anticipated that it will 
be accompanied by Mr. D. H. Lyal, one of the 
Department’s officers who went with the previous 
mission to Poland. 


The Late Mr. James Peech. 


THE death of Mr. James Peech, which took place 
on Monday, October 7th, at his home, Thorns Beach, 
Beaulieu, Hampshire, has removed a prominent 
figure in the British iron and steel trade. Mr. Peech 
was the son of the late Mr. William Peech, who was 
one of the original founders of the firm of Steel, 
Peech and Tozer. He entered the industry at the 
age of nineteen, and ultimately became a director of 
Steel, Peech and Tozer, and later a director of the 
United Steel Companies, Ltd., and the associated 
undertakings, the Appleby Iron Company, Ltd., 
and the Frodingham Iron and Steel Company, Ltd. 
Mr. Peech was particularly well known among railway 
engineers, and spent considerable time travelling 
abroad in the railway business interests of the United 
Steel Companies, Ltd., the countries which he visited 
including Canada, China, South Africa, and Egypt. 
During the war period Mr. Peech was an adviser on 
shell steel to the Ministry of Munitions, and his 
national services were recognised by the conferring 
of the C.B.E. and also a French decoration. His 
death at the age of sixty-two will be deeply regretted 
by a wide circle of business and personal friends, both 
in this country and abroad. 


Penyclip Viaduct. 


On Saturday, October 5th, Mr. Hore-Belisha, the 
Minister of Transport, formally opened the new 
Penyclip road and viaduct between Penmaenmawr 
and Llanfairfechan, which has been constructed by the 
Caernarvon County Council at a cost of £183,000. 
The new road and viaduct is part of a larger scheme, 
including the Penmaenbach tunnel, which was 
built at a cost of £53,000 and was opened in December, 
1932. It comprises two short tunnels and a viaduct 
with approach roads at either end. The approach 
road leading to the eastern tunnel has a length of 
120 yards with a retaining wall having a maximum 
height of 74ft. The tunnel is concrete lined and is 
60 yards long with a maximum headroom of 21ft. and 
a total width of 34ft. Between the eastern and 
western tunnels there is about 170 yards of new road, 
which is formed on a benching excavated out of the 
cliff face with extensive facing works to prevent rock 
falls. The western tunnel is generally similar to the 
eastern tunnel in dimensions and is about 38 yards 
long. Following the tunnels there is a viaduct con- 
sisting of seven arched spans, each 80ft. in the clear, 
having a total length of about 220 yards. This is 
followed by 170 yards of new road supported by two 
retaining walls, that on the seaward side having a 
maximum height of 64ft. and a thickness of 25ft. at 
the base. The western approach is 150 yards in 
length and is a widening of an existing road with 
massive retaining walls. The total width of the new 
road throughout is 34ft., which comprises a 27ft. 
carriageway, a 5ft. footway, and a 2ft. guard kerb, 
which are continuous through the tunnels as well as 
on the open road. 


New Shipbuilding Orders. 


It is with pleasure that we record a number of 
important orders which have been placed in the 
principal shipbuilding centres. The British Tanker 
Company, Ltd., has placed orders on the Clyde, Tyne, 
and at Birkenhead for six 12,250-ton motor tankers of 
a total value of about £900,000. Two will be built 
and engined by Harland and Wolff, Ltd., on the 
Clyde, and one by Lithgow, Ltd., which will have 
Kincaid engines. The remaining three ships will be 
engined with Doxford machinery, two being con- 
structed by Swan, Hunter and Wigham Richardson, 
Ltd., and the remaining ship by Cammell, Laird and 
Co., Ltd. Cammell, Laird and Co., Ltd., will also 
construct, it is announced, the turbine propelling 
machinery for the new 10,000-ton Ellerman liner, 
to be built by Barclay, Curle and Co., Ltd., on the 
Clyde. At Clydebank John Brown and Co., Ltd., 
have received orders from the New Zealand Shipping 
Company, Ltd., for two cargo vessels for the New 
Zealand and Australian trade. They will be generally 
similar to the ships recently built for the company, 
but with a somewhat greater capacity and speed. 
Other orders placed during the week include a 
5000-ton ship for the New Zealand and Australian 
trade, to be built by Harland and Wolff, for Huddart, 
Parker, Ltd.; a 9000-ton cargo vessel for Watts, 
Watts and Co., Ltd., to be constructed by the Caledon 
Shipbuilding and Engineering Company, Ltd., of 
Dundee ; a motor coaster to be built by the Burnt- 
island Shipbuilding Company, Ltd.; a grab hopper 
and a bucket dredger, by Lobnitz and Co., Ltd., 





Renfrew ; and two steam engines, by the White 
Marine Engineering Company, Ltd., of Hebburn- 
on-Tyne. Sir “Arthur Sutherland has anndéunced 
his intention to place immediate contracts for three 
more ships to be built and engined on the North-East 
Coast. Other orders just placed include a banana- 
carrying motor ship for the Jamaica Banana Pro- 
ducers’ Steamship Company, Ltd., which will be 
built by Lithgows, Ltd., and engined by Messrs. 
Kincaid. Swan, Hunter and Wigham Richardson, 
Ltd., are also to build a small coasting steamer for 
India. 


Proposed Airways Amalgamation. 


A SCHEME is now under consideration for the 
amalgamation of Hillman’s Airways with four of the 
principal independent British air lines. The com- 
panies concerned are United Airways, which serves 
London, Liverpool, Blackpool, Morecambe, Carlisle, 
and the Isle of Man ; Northern and Scottish Airways, 
which operates joint services with United Airways 
and which links Glasgow to the Isle of Man and to 
Campbelltown and Islay ; Spartan Air Lines, which 
serves the London to Bembridge, Sandown, and Cowes 
routes; and Highland Airways, which provides a 
service from Aberdeen to Inverness, Wick, Kirkwall, 
in the Orkneys, and Lerwick, in the Shetlands. 
Hillman’s Airways connect London to Liverpool and 
Belfast and Glasgow to London and Paris. They also 
operate on the London-Brussels and the London- 
Antwerp routes. In addition, they have summer 
services between London, Ramsgate, and Le Zoute, 
and Hull, Manchester, Liverpool, and Belfast. Both 
Hillman’s Airways and Highland Airways are Royal 
Mail carriers under General Post Office contract. It 
is proposed to form a new company, which will take 
over the undertakings of the vendor companies as on 
October Ist. The new company will be called Allied 
British Airways and will have routes 2200 miles in 
length. Its resources will exceed £200,000 in tangible 
assets. 


New Coal Distillation Plants. 


AN interesting function took place at the Tipton 
plant of the National Coke and Oil Company, Ltd., 
on Friday, October 4th, when the company enter- 
tained the contractors, workmen, and staff to dinner 
in order to mark the completion of the first of a 
number of coal distillation plants which the company 
intends to erect on suitable sites throughout the 
country. The plant, which comprises four retorts, 
with refining and briquetting equipment, &c., was 
constructed by the Horseley Bridge and Thos. 
Piggott, Ltd., of Horseley Works, Tipton. The main 
retorts consist of steel closed-ended water-gas welded 
Thyssen drums, each with a diameter of 5ft. and a 
length of 50ft., which are externally heated, and are 
designed to withstand a temperature of 600 deg. Cent. 
The first two retorts are already in operation; the 
first was lighted on August Ist and the second on 
October 4th—and the second two will be completed, 
one to-day (Friday) and the other on October 18th. 
In the course of a speech, Mr. W. B. Mitford, one of 
the directors, stated that the plant would make 
available each day 120 tons of smokeless fuel, 2240 
gallons of motor spirit, and 2000 gallons of Diesel oil. 
The engineers and workmen who had constructed the 
Tipton plant were, he said, now engaged in com- 
pleting the second plant at Erith. During the past 
year the laboratory had been carrying out experi- 
ments with a particular cut of oil, and it had now ready 
for the market an oil suitable for Diesel engine fuel, 
which was made direct from coal. 


Civil Aviation Progress. 


Tue Air Ministry’s report on the Progress of Civil 
Aviation in 1934, which was published on Monday, 
October 7th, by the Stationery Office, states that in 
some ways the year under review may be regarded as 
marking the inception of a more progressive period 
in the design and production of civil aeroplanes and 
engines in the United Kingdom. Up to the present 
progress in design, it states, has been most marked 
in the smaller types of aircraft, but attention is also 
increasingly being directed to the design of the larger 
types, owing mainly to the important proposed 
developments on the Empire routes. Hitherto a 
cruising speed of 100 miles an hour has been considered 
satisfactory for commercial aircraft, but cruising 
speeds of up to 150 miles an hour are now demanded. 
Satisfaction is expressed that there was in 1934 an 
increase of nearly 20 per cent. in the number of private 
pilots, and a marked increase in the number of new 
aircraft registered. Further progress is noted in the 
establishment of permanent aerodromes in the United 
Kingdom. At the end of 1934 the number of licensed 
permanent aerodromes, landing grounds, and ‘sea- 
plane stations was 90, compared with 79 a year earlier, 
and 15 land aerodromes, four sea aerodromes, and one 
airship station had been approved as Customs aero- 
dromes. The number of licensed municipal aero- 
dromes at the end of the year was 21, and seven sites 
had been purchased for such aerodromes. At the 
end of 1934 some 30 light aeroplane clubs were par- 
ticipating in the revised Air Ministry scheme for 
affording financial assistance to such clubs, while 
at the end of the year 24 active gliding clubs were 
also in existence, and definite progress in motorless 
flight in the United Kingdom was recorded. 
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Dynamometers for Agricultural Research. 


By J. S. WILSON, M.A,, BSc., A. Inst. P.* 
No. II. 
(Continued from page 342, October 4th.) 


THe InstirutE DyNAMOMETER. 


HE World Tractor Trials in 1930, conducted by 
the Institute, called for a particularly efficient 
dynamometer in order that the tests could be carried 
out with the minimum of delay, and consequently an 
instrument was designed and constructed. This 
proved such a success that it has been employed in 
slightly modified form on all the many tests carried 
out by the Institute in its research programme since 
that time, being preferred to other types on the 
merket. The original instrument will be described 
briefly to illustrate the principles involved and then 
the modified form designed for tractor wheel efficiency 
tests will be described in detail. 

The dynamometer was of the hydraulic type and 
consisted of a pressure unit and recording apparatus. 
The former was very similar in design to that used in 
the N.P.L. dynamometér, having the link arrange- 
ment to convert the pull to a thrust on oil contained 
in front of the plunger. Cylinder and plunger were 
made a lapped fit and a cup leather about yin. larger 
in diameter than the piston was fitted to it to make 
the system oil-tight. The force was transmitted to 
the piston by a pin passing through its stem and 
running in slots in the body of the cylinder. The 
pressure unit was designed for a working pressure of 
| ton per square inch and three sizes of link were used 
to give reasonable accuracy over the ranges of pull 
0-3000 Ib., 2000-6000 Ib., and 4000—14,000 lb., the 
respective diameters of the plungers being |#in., 2in., 
and 3in. The 3in. size of link is shown in the fore- 
ground of Fig. 3. No special precautions were taken 
to exclude dirt and dust, and it has been found that 
after long periods of use in difficult conditions there 
were visible no signs of serious abrasion of the piston 
or cylinder. 

Connection from the pressure unit to the recording 
apparatus was made by steel tubing of about tin. bore, 
experiments having shown that no appreciable 
decrease in damping occurred when this was replaced 
by tubing larger in diameter. Providing the length of 
pipe exceeded 4ft. or 5ft. and was placed in position 
with reasonable care, flexible tubing appeared an 
unnecessary luxury. 

The pressure set up in the unit was measured by the 
displacement of a small plunger against the tension 
of a spring. , A stainless steel plunger, in. in diameter 
and having a ground surface 2in. long, was made a 
lapped fit in a phosphor-bronze cylinder, so that it just 
fell freely under its own weight—a test also applied 
to the larger plunger with cup leather in the pressure 
unit. On the stem of the plunger a boss was turned, 
and as the plunger was driven out of its cylinder this 
engaged in a cap screwed to the spring. The latter 
was fitted with two brass end caps, which had threads 
of the correct pitch to accommedate about three 
coils of the spring. One end cap screwed on to the 
outside of the bronze barrel and the other had a 
clearance hole for the stem of the plunger and rested 
against the boss on it. 

The springs as supplied were wound with initial 
tension and for work with low loads it was often 
necessary before calibration to remove some of this 
tension so that the dynamometer commenced to 
record at a lower pull. The springs had an overall 
diameter of about Ijin. and a working length of 
2-24in. under the maximum loads for which they were 
designed, a stop being provided to prevent overload. 
The displacement of the plunger against the spring 
was recorded directly on a paper rollonadrum. All 
link mechanism was scrupulously avoided in the light 
of experience of work with instruments employing it. 

The record was traced in pencil on a roll of paper 
passing over a drum driven by a gramophone 
motor, the usual slipping belt drive being provided 
for the take-up roll. Land speed was measured inde- 
pendently by an observer on the loading car, who 
timed the transit of a number of posts marking out 
chain lengths. 

In addition to the ranges ordinarily covered by the 
pressure units or hydraulic links, further ranges 
could easily be secured by replacing the springs. A 
number of these, fitted with end caps and calibrated, 
were kept for use for different ranges ; they cost very 
little and hence this provides what is probably the 
best way of making a dynamometer suitable for work 
with all loads. The first instrument was calibrated 
directly by loading the pressure unit in a Buckton 
tester for both increasing and decreasing loads. The 
mean load line was employed as the calibration chart. 

As a result of experience with this instrument in 
the trials and after, it was decided to modify the 
recording part, bearing in mind the work to be 
attempted on tractor wheel efficiency. This called for 
a measurement of the torque applied to the wheels at 
the back axle. In order to avoid the redesigning of 
the tractor and preparation of costly apparatus, it 
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was decided to measure this torque, in the preliminary 
work, by the resulting reaction at the front axle. For 
this determination it was only necessary to run the 
tractor with the front wheels suspended clear of the 
ground through an hydraulic link. The link was 
suspended from a jib carried on the loading car. Thus 
the modified instrument was designed to have two 
recording plungers, so that, when desired, reaction at 
the front axle and draw-bar pull could be recorded 
simultaneously. It was arranged also to record by 
electrical means time intervals (half seconds) and 
revolutions of the tractor wheels. 


DESCRIPTION OF THE INSTITUTE’S RECORDING 
DyYNAMOMETER. 

The recorder is mounted on a wooden baseboard 
which carries also (1) an oil container and pump for 
filling the pressure unit and pipe lines when required ; 
(2) an arrangement of pipe lines and valves to allow 
for the filling of the two pressure units and for their 
operation independently or in conjunction; (3) a 
bracket carrying two jin. nipples coupled by pipes to 
the recorder, to which the pipes from the pressure 
units are connected. 

The recorder—Fig. 3—is built up on two brass 
end plates A, held parallel by three distancing 
rods B. The plates form bearings for the shaft 


them up to the various contacts as required. Although 
there are actually four sets of coils, two recording 
pencils only are used, and these-are arranged to move 
to either side of a central position. Each pencil, there- 
fore, records two sorts of impulse, e.g., one pencil is 
employed to record revolutions of both drive wheels 
of a tractor under test, one wheel giving ‘“ kinks ” 
to the left of the zero line, and the other “ kinks ”’ to 
the right. The current supply is from jelly-type 
accumulators carried on the base-board of the instru- 
ment. At the end of a test run current is cut off by 
a switch so as to safeguard the batteries and coils in 
case the tractor stops with a wheel contact in the 
** make ”’ position, 

Lead pencils are used to make the records, which 
are, inked in afterwards if it is necessary to render 
them permanent, Pens consisting of drawn-out 
glass tubes with ground ends have worked satis- 
factorily, but take some time to make and are 
difficult to fill while the dynamometer car is in motion. 
Further, they are liable to be damaged if lowered 
too sharply on to the drum. The pencils are made 
up as follows:—A short length of jin. diameter 
copper tube is threaded 4 B.A. at one end, and the 
other is bored out to take a piece of grade H pencil 
lead. The lead is pressed into place and pointed and 
the completed pencil screws into the bar J, Fig. 5, 
moving with the plunger. On suitable cartridge 
paper, such a point will function satisfactorily for a 
day’s tests——twenty to thirty charts—apart from 
accidents, but if the surface of the paper is rough 
or grained the lead may wear down in one or two 
records. Considerable difficulty was experienced 
in this way after a satisfactory consignment had been 
used up and further supplies were obtained. It was 
then found impossible to obtain decent records with- 
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FiG. 3-DYNAMOMETER DESIGNED BY INSTITUTE 


of the recording drum (, which is formed of 
6in. diameter brass tube and carries a clipping 
bar to hold the paper chart in place. In view of 
the fact that most test runs are of short duration 
and that it is often desirable to examine and 
measure records immediately after they are taken, the 
continuous roll system of recording, in which the 
records are rolled up out of sight, was abandoned. in 
favour of a chart which went once round the drum. 
The drum is bushed at both ends and is free to turn on 
the extensions of these bushings, which act as journals 
in the end plates A. Through the centre of the 
bushings a steel shaft passes and this is driven at D 
through a train of gearing from the gramophone 
motor E. At the other end—-see Fig. 5—-the shaft is 
squared and a crown wheel P, which can slide along 
the squared shaft S, is arranged to engage, when 
required, with a similar wheel fastened to the bushing 
at this end of the drum. A simple toggle device R is 
provided and by means of a stop this can be made to 
throw the drum out of gear when the record is com- 
plete. This* prevents the recording pencils from 
damage by the clipping bar which holds the paper 
on the drum. As soon as the drum has been turned 
by hand to bring the pencils past the bar the crown 
wheels can be pushed into engagement again and the 
drum is driven. 

The left-hand brass end plate A, Fig. 3, carries the 
two indicating cylinders F, and their spring-loaded 
plungers are arranged to move parallel to the axis of 
the cylindrical drum. One plunger stem is made some 
2in. longer than the other to allow the two recording 
pencils G to be brought to record on the same 
generator, so that on the completed chart corre- 
sponding values of draw-bar pull and front axle 
reaction occur at the same abscissa. A steel bar also 
held by this end plate carries an angle bracket holding 
two electro-magnetic pencils H and plugs for connecting 
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finish on the paper was finally found to be causing 
undue wear of the lead. 

The records of pulls have a maximtim displacement 
of 2in. from the zero line, which is marked by the 
recording pencil while the chart is in position on 
the drum. While recording the “‘ zero,” the valves 
connecting the indicating cylinders to the pipe lines 
are closed and the taps K, Fig. 3, are opened to 
connect the cylinders with the atmosphere. An 
important feature of the instrument is the large 
deflection obtained without the use of any lever 
system to increase the travel of the recording pencil. 
It had been found in early work with dynamometers 
employing such systems that backlash and wearing 
at the joints of the linkwork seriously impaired 
accuracy of observation. The small plungers being 
perfectly free in their cylinders and acting on the 
spring caps through a race of steel balls, are only 
constrained along their axis by the tension in the 
spring. Thus, apart from the effect of oil friction 
in the cylinders and the friction of the recording 
pencil on the chart, both of which are negligibly 
small compared with the forces acting on the phinger 
(up to 100 Ib.), the plunger must follow very closely 
those fluctuations in pressure which reach it. 

The choice of the method of drive to the drum 
called for a great deal of consideration. Originally, 
the drum was arranged to be driven at a speed pro- 
portional to the land speed of the tractor, so that 
areas on the chart under the record were proportional 
to the horse-power developed. This was effected 
by driving the drum by a cord pegged at one end 
of the field and paid out from a drum on the loading 
car over a pulley on the recorder. Time intervals 
of half-seconds were recorded by an electro-magnetic 
pen on the chart. A particular disadvantage of 
this method was that in the event of the tractor 
slowing up and coming to a standstill either by wheel 
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slip or engine stall, the paper speed slowed down and 
consequently all the records, ¢.g., time intervals, 
wheel revolutions, and draw-bar pull were so com- 
pressed at this point as to mask the actual happenings. 
further, it was necessary to run the test over a definite 
distance in order to obtain a full chart. 

Consequently, the recorder was altered so that 
the drum could be driven at constant speed by an 
accurately governed gramophone motor. Adjust- 
ment of the governor setting enabled the motor to 
give a considerable range of speed and thus allowed 
the drum speed to be adjusted to suit the particular 
test being carried out. For example, in tests carried 
out to measure the pull required to move a laden 
cart out of-the ruts it had made by standing for a 


travelled; hence, the average speed in feet per 
second can be quickly obtained for any distance 
down to a few feet. 

Tractor wheel revolutions may also be recorded 
on the drum by the usual electrical means, but this 
method is liable to be unsatisfactory under adverse 
weather conditions, owing to the fouling of the con- 
tacting gear with mud. An alternative method 
employs an observer on the loading car who engages 
a Veeder counter with the pulley wheel measuring 
the distance, at the same time starting a stop watch, 
and counting, say, 10 revolutions of the tractor wheel. 
At the end of the tenth revolution the watch is 
stopped and the Veeder counter pulled out of gear. 
From the three readings—time, Veeder revolutions, 





Front Axle Reaction= Tractor Stationary __ 





Record of Front Axle Reaction of Tractor 





Record of Drawbar Pull 


Zero 





Fic. 4—-TYPICAL DYNAMOMETER RECORD 


time, the maximum drum speed used was 2in. a 
second ; for ordinary test purposes a speed of }in. 
a second is employed. 

The particular form of drive to the drum adopted 
made it necessary to measure and record the distance 
travelled. The simplest method was to employ a 
wheel running on the ground alongside the dynamo- 
meter car, and to record its revolutions on the drum 
by an electric contact on the wheel and electro- 
magnetic pen on the drum. 

It was found, however, in repeated trials, that the 
wheel failed to travel a constant distance per revolu- 
tion, owing in part to the unevenness of the ground, 
which caused it to bump, and in part to the tendency 
of the wheel to pick up mud and shed it again at 








Fic. 5—DETAIL OF DYNAMOMETER 


intervals during the run. The effective diameter 
of the wheel was therefore by no means constant. 
A wheel, other than a drive wheel of the loading car, 
was tried as a measure of distance, also a rubber- 
jointed track, but neither of these could be relied on 
and the method was abandoned. 

Finally, it was found necessary to return to the 
method of paying out string from the loading car 
to measure distance. The string was paid out over 
a pulley of known diameter (0: 9ft.), and each revolu- 
tion of the pulley wheel was recorded on the drum. It 
is far easier to arrange an electric contact on the pulley 
to work satisfactorily than one on a wheel which is 
likely to pick up mud and drop it on the contact and 
connecting wires. So far this has proved the most 
satisfactory arrangement, the paper speed measures 


Zero 


* 
Revolutions of Tractor Wheel 


Time in Seconds 
' ‘ ‘ ‘ ' ' ‘ ‘ 


and wheel revolutions—the land speed, engine speed, 
wheel are determined. It is a practical result that 
under all but the most extraordinarily bad ground 
conditions no error results from observing revolutions 
of one tractor drive wheel only. 

Calibration of the Recording Dynamometer.—For 
reasons which will be discussed later, the instrument 
is calibrated in terms of indicating plunger displace- 
ment and pressure by means of a standard type pres- 
sure gauge tester. A knowledge of the area of 
the plunger in the particular hydraulic link to be 
used enables the displacement of the indicating 
plunger to be correlated to the drawbar pull. It is 
found that the calibration graphs obtained in this 
way are strictly linear within the limits of observa- 
tion, and consequently a constant factor is employed 
to reduce the readings of plunger displacement, taken 
from the records, to drawbar pull. After long periods 
of use, no detectable change in the factor for a given 
spring has been found, and this in spite of the fact 
that on more than one occasion the spring has 
been accidentally over-displaced. The constancy of 
behaviour displayed by the coil springs employed 
is remarkable, especially as they were overstrained 
intentionally before calibration to remove most of 
the initial tension with which they are wound. 


TREATMENT OF THE RECORDS OBTAINED. 


The obvious method of determining the mean pull 
from a record of irregular form, such as that shown 
in Fig. 4, is to measure the area bounded by the 
trace, the zero line and two ordinates by means of a 
planimeter, and to divide the result by the distance 
between the ordinates to give the mean displacement 
of the indicating plunger. The product of this mean 
displacement and the factor for the particular link 
used gives the mean pull exerted for the duration of 
the test. The planimeter method is laborious and 
entails considerable eye strain, while the accurate 
following of the irregular trace needs very great care. 
One alternative method is to integrate the drawbar 
pull as the record is made, and a form of integrator 
employed to do this will be described in the later 
section devoted to auxiliary apparatus. Often it is 
necessary to measure up the record itself, and this 
is now done in the following manner :—The paper 
on which records are made is ruled parallel to the 
shorter edge at jin. intervals. A transparent scale 
of lines 1/,,in. apart, extending for 2in., so as to cover 
the trace for maximum displacement, is used. The 
direction of the lines is made parallel to the zero line 
on the chart and lines on the scale perpendicular to 
the “ one-tenth inch ” lines at }in. intervals register 
with the ruling on the chart. The mean displacement 
of the trace is then estimated for each }in., as marked 
off by the ruling, and the mean of these results for 
the whole length of chart (about 15in.) is the mean 
displacement required. 

This method was found to be quite as speedy as 
and considerably more reliable than that using a plani- 
meter and has now been accepted as the standard 
method of measuring the records. The }in. spacings 
are also useful when measuring the speed of the drum, 
as the time required for a number of spaces to pass 
a given point can be readily measured with a stop 
watch. The other data required to complete the test 


and distance travelled per revolution of the tractor 


the corresponding marks of the electro-magnetic pens 
on the chart. Inches per wheel revolution, inches 
per foot of travel, and inches of paper per second 
being thus known, the required information with 
regard to slip and engine speed can be calculated, 


THE CATERPILLAR TRACTOR COMPANY DyYNAMOMETER. 


An hydraulic dynamometer somewhat similar to 
that described above is employed in the testing depart- 
ment of the above-named company. Its chief point 
of difference is the use of compression springs on the 
indicating plungers while larger hydraulic links 
working at lower oil pressures are employed. 


THE CAMBRIDGE INDICATING DYNAMOMETER. 


This consists Of a pressure unit directly coupled 
to a Bourdon tube gauge, the latter being calibrated 
directly in pounds pull. A similar arrangement has 
also been employed at the Institute ; its defects are 
the uncertainty of the zero (characteristic of all 
Bourdon tube gauges), and the absence of sufficient 
damping which makes the reading on a circular scale 
difficult of observation. 


THe Institute DyNAMOMETER ARRANGED AS AN 


INDICATING INSTRUMENT. 


This development from the recording dynamometer 
described above fulfills the need for an mstrument 
suitable for demonstration work. It is a portable 
self-contained unit, the indicating scale being carried 
on the body of the hydraulic link (Fig. 3). A spring- 
loaded plunger of the type employed on the recorder 
is arranged to fit directly on to any of the pressure 
units. The movement of this plunger is magnified 
four or five times by a simple linkwork, and moves 
a pointer over a xylonite scale, which is attached to a 
steel plate fastened to the body of the link. The 
length of scale is approximately 10in., and thus the 
readings can be easily seen by persons walking beside 
the tractor. A heavy service gear oil is used in the 
hydraulic link so as to give a high degree of damping 
to the movement of the pointer. 

As might be expected, the lever arrangement does 
not greatly increase sensitivity, owing to the “slop”’ 
at the joints and the constraints placed by it upon 
the movement of the plunger. However, in some 
comparative measurements, it has been found useful 
to employ the indicating plunger with this magnify- 
ing device mounted in the dynamometer car, and 
connected by pipe line to the hydraulic link in the 
drawbar. An observer then notes at regular intervals 
throughout the test run mean values of the pointer 
reading over short intervals of time, the intervals 
amounting to a few seconds each, and one or two 
seconds elapsing between, successive intervals to 
allow the mean readings to be noted. The mean of 
these observations gives a very good approximation 
to the true mean pull over the test run. Tests of 
this method with two observers noting down inde- 
pendently readings of the pointer during a given run, 
showed remarkable agreement between their results, 
a difference of about 5 lb. in a mean pull of 1300 Ib. 
being the order of disagreement. 


SpeciaL TyPEs OF DyYNAMOMETER. 


There remain to be described two dynamometers 
which do not fall naturally into either of the classes 
described above. 

The Polak dynamometer’ consists of a copper 
cylinder 10 cm. in diameter fitted with a piston having 
a 10cm. stroke. The cylinder is filled with water 
and has a small hole at its closed end. The pull to 
be measured is applied to the liquid in the cylinder 
by means of an arrangement similar to that employed 
in hydraulic links previously described. Con- 
sequently a pressure is set up in the cylinder pro- 
portional to the pull, and this drives the water out 
of the cylinder through a small orifice. The amount 
of water expelled in a given time is a measure of the 
average pull exerted during that time. 

The apparatus is commendably simple, and it is 
stated that leakage of water past the plunger does 
not seriously affect the working. The imstrument is, 
of course, limited to giving an average reading, and 
the actual pull at any moment is indeterminate. 

A further dynamometer on the hydraulic principle 
in which the oil is continuously circulated, instead 
of remaining at rest, has been designed by 
McKibben,, for measuring reactions at the front 
end of a tractor. 

The dynamometer consists of a cylinder with its 
axis vertical, fastened to the axle of the tractor, and 
a piston coupled to the tractor chassis at the point 
at which it is normally joined to the axle. A gear- 
type oil pump, driven from the fan drive of the 
tractor, forces oil into the cylinder, and the pressure 
set up in it supports the weight of the front of the 
tractor. If the reaction at the front axle decreases, 
the piston rises in the cylinder and uncovers a port 
which allows oil to flow to the reservoir, which is 
formed in the back of the plunger. A pressure gauge 
on the delivery side of the pump indicates the pressure 
in the cylinder, and hence the reaction between tractor 
chassis and front axle. Since the front wheels have, 
in this arrangement, to be pushed along by the 


10 Engineering, March 3rd, 1922, p. 256. 





information, 7.e., distance travelled per drive wheel 





the time, and the dotted record measures the distance 


revolution and land speed, are directly derived from 





11 Agric. Eng’g., Oct., 1928, p. 311, E. G. McKibben. 
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tractor through the piston and cylinder, it seems 
most probable that the friction of the piston in the 
cylinder will be very high and will lead eventually 
to the piston. seizing in the cylinder. It is therefore 
significant to notice that no record is given of any 
results obtained with this instrument. No doubt the 
method could be satisfactorily applied to measure 
draw-bar pull where there would be no non-axial 





forces to contend with, but in this case the static 
type is quite as useful since it retains sufficient 
oil for runs up to several hours’ duration. In fact, 
the only advantage of this instrument would appear 
to be that it overcomes the difficulty of filling the 
ordinary hydraulic link under maximum load when 
it.is used to measure front axle reactions. 
(To be continued.) 
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HE report on breakwaters with vertical sides 

submitted to the Congress by Messieurs Bénézit 
(Ingénieur-en-Chef des Ponts et Chaussées) and 
Renaud (the Director of the Port of Algiers) describes 
in detail the destruction of the outer arm of the 
Mustapha Jetty at Algiers in February, 1934. In 
addition, a considerable part of the paper is devoted 
to a discussion of the theory of wave action in relation 
to breakwaters and the formule commonly employed 
in designing those of the vertical wall type. We 
reproduce hereunder, in an abridged form, a trans- 
lation of some portions of this report, omitting much of 
the detailed description of the failure at Algiers, 
which has already been summarised in our abridg- 
ment of Signor Coen Cagli’s report. 


VERTICAL WALL BREAKWATERS. 


By Messieurs Bénézit and Renaud, Report No. 
(Abridged). 


Theoretical Research.—The research work carried 
out in order to formulate rules of calculation applic- 
able to the design of vertical wall breakwaters, in 
given conditions of depth and exposure, has led to the 
investigation of three different groups of methods. 

Some of these are based on the phenomena of wave 
reflection and of the “standing wave” (clapotis). 
The authors call these hydro-dynamic or static. 
Other methods, that may be called dynamo-statie, 
tend to separate the forces produced by the variations 
of level of the wave and the shocks which are said to 
be the consequence of the sudden interruption of the 
orbital movement of the liquid particles in contact 
with the wall face. The third group of formule are 
based on the study of g complicated phenomenon 
said to be the consequence of the gradual rise of the 
sea bed, usually occurring on approaching the site of 
harbour works, to which has been given the name of 
ground swell (flot de fond) by the famous Italian worker 
in hydraulic investigation, Cornaglia, who has made a 
special study of this phenomenon, to which attention 
was first drawn by Colonel Emy. 

French engineers haye concentrated their work on 
the study and elaboration of hydro-dynamic or static 
formule. The comparatively simple method of 
calculation proposed by one of the authors! of this 
report, when the designs of the Mustapha Jetty at 
Algiers were in course of preparation, was discussed at 
the XIVth Congress at Cairo and aroused varied 
criticism ; some authorities expressing the view that, 
in the determination of wave pressure on the face of a 
vertical wall, the shock of liquid particles must be 
taken ito account. These criticisms led Monsieur 
Sainflou, Ingénieur-en-Chef des Ponts et Chaussées 
(then the port engineer of Marseilles), to probe deeper 
into the question without departing from the theory 
of undulation as expounded in the works of Barré de 
Saint Venant and Flamant. Instead of merely con- 
sidering the case of the wave propagated in a medium 
of infinite depth, Monsieur Sainflou took into account 
the fact that, actually, the wave is propagated in 
limited depths on approaching structures protecting 
a harbour, and that these depths are far from being 
considerable when compared to the dimensions of 
storm waves. He has produced formule which give 
the equations of movement corresponding to general 
hydro-dynamic equations—the equation of continuity 
and the equation of dynamic equilibrium—com- 
patible with extreme conditions. These formule 
agree much better with the teaching of experience, 
particularly as regards the levels attained by reflected 
waves and the absence of shocks, than those deduced 
from the dynamo-static theory based on the deter- 
mination of the alleged velocity of the molecules when 
they come into contact with the vertical face of the 
breakwater at the culminating point of their orbital 
course ; a course which is, in fact, impossible for them 
to follow. It is also necessary to stress the fact that, 
by applying the methods of classical hydro-dynamics, 
the energy possessed by the liquid particles, when 
they come into contact with the wall, is taken into 
account; this energy being then transformed into 
potential energy, by reason of the increased height 
of the wave crest. Moreover, the method of calcula- 
tion based on the consideration of the ‘ standing 
wave ”’ (clapotis) gives figures that are notably higher 
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than those given by the dynamo-static method ; and 
this fact alone, in the authors’ opinion, if only for the 
reason of additional safety, ought to secure for it the 
preference of the engineer. 

It has been objected to this method that it assumes 
that the vertical wall which is met by the surge at the 
moment of reflection is of infinite height ; so that the 
results obtained, while reasonably adequate when the 
wall is completed, are inaccurate, and even insuffi- 
cient, when the breakwater is in an unfinished state 
and without its superstructure. A French engineer, 
Monsieur Miche, has elaborated an interesting theory 
to meet such conditions which indicates much higher 
pressures than those given by the Sainflou method. 
Referring to the work of Monsieur Miche, the authors 
observe that *‘ the figures which are the outcome of 
experiments carried out with a model on a reduced 
scale do anything but reflect the feared increase of 
pressure.” 

The damage to the mole at Catania, in February, 
1930, when a part of the unfinished breakwater was 
overturned in the direction of the harbour, is, in the 
authors’ opinion, sufficiently explained by Monsieur 
Sainflou’s static method; and they conclude their 


in the report of Signor Coen Cagli, a summary 
of which we have already published. The Algiers 
experiments included an investigation, which is 
of special interest, mainly directed to the observa- 
tion of what takes place on the sea bed near the 
base of a breakwater structure in order to verify 
the hypothesis made concerning the causes of the 
failure of the Mustapha Jetty in February, 1934. 
It is pointed out that, in opposition to what takes 
place in relation to pressures exerted against the 
vertical wall of a breakwater, the wavelength of 
the surge has an important influence on the velocity 
of the liquid particles in contact with the sea bed. 
This explains the undermining observed at Algiers, 
the wavelength of the surge in the open. sea having 
reached, on the occasion of the disaster, an unpre- 
cedented figure for the Mediterranean, 300 m., corre- 
sponding to the periodicity, observed at the time, 
of 14 seconds. . The length of waves close to the jetty 
could be measured with close approximation to 
accuracy, and a wavelength of 200 m. was frequently 
observed. Calculations based on the authors’ hydro- 
dynamic theory give a velocity along the sea bed of 
the water particles at a distance of 50m. from the 
wall of 6m. per second for a wave height of 9 m :? 

2xh 


—_——--— = 6 m. per second. 
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some confirmation of this by soundings and borings 
made after the storm in the sea bed in front of 
the overturned wall. Large quarry stones and 
small rubble were located as far out as 25 m. seaward 
of what was originally the toe of the rubble mound, 
i.e., 49m. from the face of the wall. These ruins 
are situated in depths varying between 20m. and 
30m. They could not lie at any greater depth than 
30m. because of the underlying beds of compact 
conglomerate and marl which are situated at that 
level.* 

Monsieur Renaud exhibited, in the course of the 
meetings in Brussels, a cinematograph film illustrat- 
ing the experiments with scale models at Algiers. 
This very interesting film showed clearly the rapid 
increase in the velocity of the liquid particles along 
the sea bed as the wavelength and height increased. 


It was possible to obtain 





The gradual drawing down of the rubble mound, 
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FIG. 21—MUSTAPHA JETTY: TYPICAL CROSS 


criticism of what they term the hydro-dynamic 
method of calculation by stating that the renewed 
favour with which it has been regarded during the 
last few years seems to be entirely justified. 

As regards the ground-swell theory of Cornaglia, 
while admitting the effect which is bound to follow 
a rapid rise of the sea bed (a rise which causes the 
swelling of the undulation and the stiffening of its 
front face), the authors are unable to accept the 
theory because of the impossibility of reconciling 
the values based on it with the results of actual 
observation. Cornaglia’s formula gives horizontal 
velocities of the liquid particles in their orbital 
movement along the sea bed which are at least ten 
times greater than those given by the hydro-dynamic 
theory, and those derived from experiments on 
reduced scale models at Lausanne and Algiers. Their 
reasons for this rejection of the Cornaglia theory 
are set out in considerable detail in the report. 

Incidentally, the authors call attention to a feature 
of the Sainflou formule which shows -very clearly 
the importance of any under-estimation of the wave 
height on the resulting figures obtained by their 
use. For ordinary storm waves, an error of 50 per 
cent. on the wave length results in an error of less 
than 10 per cent. as regards pressure intensities, 
while an error of 50 per cent. on the wave height 
entails an error of 100 per cent. in the pressure 
values. Basing their opinion on their experience 
at Algiers and other Mediterranean ports in recent 
years, they think that, generally speaking, there 
has been in the past a tendency to under-rate the 
violence of storms, due, no doubt, to the absence of 
systematic and accurate measurement of their 
characteristics and wave dimensions. 

Model Experiments at Algiers.—An account of the 
experiments made in the harbour works. laboratory 
at Algiers on reduced scale models in an endeavour 
tocheck theoretical formule is contained in the report. 
These tests have been carried out with the assistance 
of Monsieur Larras, of the Ponts et Chaussées, 
and followed much the same lines as those made 
in the Lausanne laboratory, which are described 
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the deep erosion of the sea bed, the oscillation and 
pounding of the wall on the rubble base, and finally, 
its overturning towards the sea, are reproduced in 
the model experiments in @ manner which shows 
remarkable agreement with the observed facts and 
the information given by subsequent survey of the 
ruins of the jetty. - 

Strengthening of the First Arm of the Mustapha 
Jetty.—The first arm of the Mustapha Jetty,* the 
sea face of which, on the occasion of the great storm 
of February 2nd and 3rd, 1934, was exposed only 
to oblique wave stroke, did not sustain any serious 
damage. The first 100 m. of the vertical wall which 
had been left standing had subsided to an extent 
varying from 0-5 m. to 1-0 m., and the mass concrete 
capping was displaced in one position to a rhaximum 
amount of 1m. Theapron blocks at the foot of the 
wall had been drawn seawards leaving a gap between 
them and the vertical wall of about Im. in width. 
In places the cyelopean blocks forming the wall had 
been splintered and-split. 

A brief account of the design adopted for the 
reconstruction of the ruined second arm is contained 
in the second article of this series.5 We reproduce 
in Fig. 21 @ cross section of the first or inner arm 
showing the strengthening work, carried out before 
the storm, as well as the additional protection that 
has been provided since February, 1934. 

This arm is intended to be protected ultimately by 
outer harbour works which are not yet made. In the 
meantime the rubble mound has been strengthened by 
widening it on the seaward face, and the sea bed has 
been secured against erosion to a distance of about 
60 m. from the wall face by a. protecting apron of 





2 The corresponding value for a wave height of 5 m., which 
was thought to be the maximum to be expected in the Bay of 
Algiers, is 1-75 m. per second. The Algiers modei experiments 
gave a velocity of 3-9 m. per second, and the Lausanne labo- 
ratory tests of 3:25 m. per second with a wave height of 7 m. 


3 Vide Fig. 10, page 274 ante. 


4 A plan of the harbour is reproduced in our article on the 
Mustapha Jetty at Algiers in THE Encingexzr, May 11th, 1934. 





5 Page 292, September 20th. 
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facine mattress work covered with a layer of large 
stones about 1-5 m. thick. This mattress will, it is 
expected, afford sufficient protection against erosion 
and undermining while the outer harbour is being 
constructed. : 

The report of Sefior Jorge Lira, the Chilian harbour 
engineer, is of special interest as it contains accounts 
of the breakwater failures at Valencia in 1926 and at 
Antofagasta in 1928 and 1929, which the author 
compares with the Algiers and Catania disasters. 


VERTICAL WALL BREAKWATERS. 
By Setor Jorge Lira, Report No. 717 (Abridged). 

The first part of the report is a summary account 
of various types of vertical wall breakwaters built in 
recent years and discusses briefly a number of 
examples, including those at the Chilian harbours of 
Valparaiso and Iquique. The former, as is well known, 
stands on a sea bed of mud, in a depth of water of 
64 m. or thereabouts. The breakwater extension, 
finished about five years ago, has, the author states, 
since withstood satisfactorily several severe storms. 
A thorough examination of the outer berm of the 
rubble-faced sand mound, on which the vertical wall 
rests, and of the apron blocks protecting the foot of 
the wall, made in 1934, showed that everything was 
then “ in its place.” 

Sefior Lira then proceeds to discuss the thorny 
problem of wave action, and, after comparing his 
own theories put before the world nearly ten years 
ago, with the somewhat earlier work of Monsieur 
Bénézit, he comes to the later Sainflou theory which 
he adopts as his confession of faith. “‘ Monsieur 
Bénézit,”” he says, ‘‘ in 1923, starting from the same 
point as myself, and applying the theory of the reflec- 
tion of waves by a wall situated in an infinite depth, 
put forward a method of calculation ... and later 
Monsieur Sainflou, extending the same theory to the 
case of moderate depths, which is that corresponding 
to reality, proposed a new method of calculation in 
which he made no simplification that is not accept- 
able. ... Monsieur Sainflou’s method leads to more 
unfavourable results (than those obtained by the use 
of other methods discussed), that is to say, it is more 
suitable from the point of view of prudence, and this 
reason alone would recommend it ; but, in addition, 
it is derived from more scientific considerations.”’ 

On the question of the sliding of non-keyed blocks 
one over the other, the author says, ‘“‘ when one makes 
calculations as to the sliding of blocks on each other, 
one usually adopts a coefficient of friction 0-6, 
increased usually to 0-7 when it is a question of 
blocks sliding on a rubble base. Not long after the 
first accident that happened at Antofagasta, we carried 
out direct experiments as to the friction of the blocks 
used in that structure. These we kept constantly wet 
during the tests, and we found values in the neigh- 
bourhood of 0-54 and one of 0-48, which makes us 
think it would be prudent not to reckon on a higher 
value than 0-50, or perhaps as high as 0-60 for blocks 
on stone rubble.” 

The Valencia Breakwater Failure—The eastern 
breakwater at Valencia (Fig. 22) had a cross section 
similar to that of the Principe Umberto Mole at 
Genoa, but was built in much shallower water (12 m.), 
and on a bottom of fine mud and sand. During con- 
struction and before the mass concrete capping was 
put in place, an exceptional storm, with waves 7 m. 
in height and 150 m. long, brought about its destruc- 
tion in December, 1926. The sea bed was deeply 
scoured, both in front of and behind the breakwater, 
with the result that the rubble base collapsed and the 
cyclopean blocks of the vertical wall were overthrown, 
some towards the sea side and others towards the 
harbour. Sefior Lira points out the entire unsuit- 
ability of the original design to the conditions of 
depth of water and the nature of the sea bed, and has 
calculated that there was an orbital velocity along the 
sea bed of the order of 5 m. per second at a distance 
of less than 40 m..from the wall. When, the break- 
water was rebuilt the vertical wall design was aban- 
doned and the type shown in Fig. 23 substituted for 
it. The wall itself is protected on: its sea face by 
concrete blocks laid pell-mell. 

The Antofagasta Failure.—The original breakwater 
at Antofagasta is shown in Fig. 24. The wall was 
constructed of precast concrete blocks and there was 
no massive concrete capping. Towards the end of 
a very violent storm in July, 1928, three large waves, 
whose height was estimated to be 9 m., made a 
breach 56 m. wide in the wall close to the pierhead. 
The ;pierhead itself, being of heavier section and 
reinforced, resisted the attack. The upper layers 
of blocks slipped and fell towards the inside of the 
harbour. The rubble mound was not disturbed, 
neither were the apron blocks displaced. 

The breach was repaired by widening the base and 
rebuilding the wall, blocks being added on the inner 
side to give additional stability. A year later, in 
August, 1929, during a storm of moderate intensity, 
an extraordinary and rapid lowering of the sea level 
inside the harbour was observed, the sea receding to 
a level 1-30 m. lower than the lowest tide previously 
known. This phenomenon was followed by an 
equally rapid rise, exceeding that of the highest 
recorded tide by 2m. This movement was followed 
by three huge waves, striking the wall at about right 
angles to it, which broke along the whole length of 
the parapet, forming a sheet of water 2:5 m. deep, 


and the total height of the wall at its maximum section is about 


founded on rock, previously cleared of sand and levelled up with 
concrete.. Every course of blockwork is formed with a check 
running longitudinally along the breakwater. 
waters at Peterhead are called upon to withstand a wave impact 


following a similar phenomenon, a second breach was 
made, and, immediately afterwards, the remainder 
of the wall forming the outer arm of the breakwater 
collapsed, with the exception of some 20 m. at its 
extreme outer end. Sefior Lira estimates the waves 
on this occasion to have been about 800 m. long and 
about 8 m. in height. 

In the-reconstruction carried out after the storm of 
August, 1929, the breakwater wall for a portion of its 
length was increased in width to 18m. at the base 
and 17 m. at the top, and a mass concrete capping, 


notes that the dimensions adopted for the recon- 
structed work are similar to those of the Peterhead 
breakwater.® 


VERTICAL WALL BREAKWATERS, 
Rupport Général by A. de Rouville, Ingénieur-en-Chef 
des Ponts et Chaussées, Director of the French 
Lighthouse Service. 


Monsieur de Rouville, after briefly summarising the 
eight papers on the design of vertical wall breakwaters 
submitted to the Congress, sets down in a clear and 
critical statement the essential features of modern 
mathematical theories of wave action. . He notes that 
the vertical wall type of breakwater is more suscep- 
tible to mathematical analysis than any other type 
and that one would hardly attempt to apply such 
analysis to the problems which confront the engineer 
in dealing with the design of mound breakwaters. 

Monsieur de Rouville, as rapporteur général, has 
endeavoured, with considerable success, to reconcile 
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FIGS. 22 AND 23—EASTERN BREAKWATER, VALENCIA: 
ORIGINAL WORK AND RECONSTRUCTED WORK 


FIG. 24—ANTOFAGASTA BREAKWATER, CHILI 


conflicting theories. He draws attention to the com- 
plete abandonment of the Cornaglia theory of flot de 
fond by all those writers of reports who have discussed 
mathematical theory. He does, however, point out 
that Cornaglia’s work has undoubtedly helped to draw 
attention to the importance and magnitude of 
scouring action at relatively great depths. The 
orbital velocities, although they do not reach the 
enormous figures.deduced from the theory of flot de 
fond, do increase rapidly with the length of a swell for 
the same height of wave, and also where the depth of 
water lessens at the foot of the breakwater. 

There is some divergence of opinion as to the true 
nature of the wave which exerts the maximum pressure 
against the face of a vertical breakwater as set out in 
the reports by Italian and French authors respec- 
tively, and Sefior Lira, as we have seen, now accepts 
the Sainflou formule as meeting the requirements of 
practice. But, as Monsieur de Rouville very perti- 
nently suggests in his summary, much of the apparent 
divergence of views is due to differences in the 
terminology used in identifying the type of wave. In 
particular he instances the doubt as to the true nature 
of the phenomenon te which the French writers have 
attached the work clapotis. 

In spite of these differences and the varying 
emphasis of theory and fact by the several writers, 


® The North breakwater at Peterhead, begun in 1912, and 
not yet completed, will be 1500ft. long. The outer part is now 
being built. in depths of over 60ft. at low water. The wall, 
of coursed concrete blocks, has a width of 56ft. at the top, and 
is 62ft. wide at the base at the position of maximum Depth, 
76ft. below low water. The tidal rise at springs is about 11ft., 
art of the breakwater is 


98ft. The block wall of the outer 


The two break- 


with its surface at +6-50m., was added. The author’ 





the final results at which they arrive approximate to 

ent. Moreover, in spite of the strain to which 
theory is subjected in the attempt to approximate to 
reality, the results which it is possible to deduce from 
calculations based on the generally accepted theories 
do agree very closely with ascertained facts. 

The “ Conelusions ’’ adopted at the close of the 
discussion on the breakwater reports, which occupied 
the greater part of three sessions, appeared to be 
acceptable to both Italian and French theorists, as 
well as to the experts of other nationalities who had 
taken an interested, though lesser, part in the pro- 
ceedings. These ‘‘ Conclusions’ are based on Mon- 
sieur de Rouville’s draft contained in his Rapport 
Général, and some relatively minor amendments in, 
and additions to, this draft sufficed to secure 
unaminity. 

We do not propose to quote at length any part of 
Monsieur de Rouville’s valuable survey—it covers 
forty pages—but we print hereunder a translation of 
the whole of the “Conclusions ”’ which, in effect, 
embody the substance of the deductions from fact 
and theory which he has elaborated. 

There is, however, one small though important 
point brought out by Monsieur de Rouville that is 
worth recording. Other authors refer to the much 
greater intensity of pressure due to the stroke of a 
breaking wave, compared with the hydro-dynamic 
pressure of a reflected wave, but do not give actual 
figures of comparison. Monsieur de Rouville mentions 
measurements recently made at Dieppe which give 
an intensity of pressure of 5 tons per square metre 
in the case of the reflected wave, and 30 tons per 
square metre as the intensity recorded for a breaking 
wave. The latter figure is very near the values 
obtained by Thomas Stevenson, nearly a hundred 
years ago, when he measured wave pressures with his 
‘‘marine dynamometer ’”’ at the Skerryvore Rocks, 
and later, at Dunbar, recording a maximum of 2-7 
tons per square foot at the Skerryvore Rocks and 
3-5 tons per square foot at Dunbar. There is no 
doubt that Stevenson’s records were the results of the 
pounding of breaking waves. 

In the discussion on the breakwater papers, which, 
as we have said, occupied the greater part of three 
sessions, Sefior Lira deprecated the flattening of the 
side slopes of rubble mound substructures except in 
cases when it is necessary to protect the sea bed from 
erosion. Signor Coen Cagli disagreed with this, his 
view being, shortly, that in many cases hitherto 
berms have been made far too narrow and slopes much 
too steep to secure stability. Monsieur P. H. Watier, 

teur-General des Ponts et Chaussées, Paris, 
energetically defended the réle of vertical wall break- 
waters in relatively shallow water, provided the con- 
ditions are favourable and suitable precautions are 
taken. Professor G. de Thierry, of Berlin, added to 
the criticism of the Cornaglia theory, and discussed 
the limits within which results of model tests might be 
accepted with safety. Among others who contributed 
to the discussion were Messieurs Pierre Renaud, 
Algiers ; F. Laroche, Paris ; Sefior de Castro, Spain ; 
Mr. N. G. Gedye, and Sir Leopold Saville, who closed 
the discussion with a graceful tribute to the important 
research work connected with breakwater construction 
and wave action carried out in recent years by Con- 
tinental engineers, especially those of France and 
Italy. 


ConcLusions ADOPTED BY THE SECOND SECTION OF 
THe NAaAviGATION CONGRESS, AT BRUSSELS, 
SEPTEMBER, 1935. 


Second Question, Vertical Wall Breakwaters. 


I.—F rom the point of view of port operation, and of 
the facilities to be provided for shipping, breakwaters 
with vertical walls are advantageous, because they 
occupy relatively little room and may be made 
suitable for berthing ships alongside. 

From the standpoint of construction they should 
also have consideration, because of the relatively 
small volume of material required to build them. 
I1.—The factors affecting the design of vertical break- 
waters vary greatly, particularly in regard to the 
relation between the depth of water (at low tide) 
and the height (from trough to crest=2 h) of the 
maximum possible unobstructed wave to be expected 
in the open sea. 

(a) When this depth is such that the breaking 
of waves is to be feared (i.e., usually less than 4h) 
vertical breakwaters should be founded on a sea 
bed not liable to scour, or the foundations should 
be carried down to a level below the limit of possible 
scour, or the exposed face of the vertical wall must 
be provided with protection at its base sufficiently 
wide to safeguard its foot against scour. It should 
be borne in mind that in the case of the last two 
alternatives the cost may become prohibitive, and 
that the presence of protective work in front of the 
wall might tend to cause waves to break. 

For this reason the dimensions and form of con- 
struction of the wall should be determined after 
making allowance for impact due to breaking waves. 
(b) When breaking waves are not anticipated 
(minimum depth usually greater than 4 h) the 
construction of vertical breakwaters should be 
based on the following definite rules derived from 
experience :— 

IIi.—(a) The lay-out should take into account 








and opened a breach 100 m. wide. Two hours later, 
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which occurs in front of and up to a certain distance 
seaward of vertical breakwaters, a condition which 
may render navigation difficult at the harbour 
entrance and affect the preservation of the coast 
line and of other neighbouring structures. 

(6) The cross section of a breakwater should be 
determined only after obtaining the most complete 
information as to the greatest waves to be anticipated 
at the site, special consideration being given to the 
existence of great depths in the vicinity and to the 
fetch in the direction of maximum exposure. 

IV.—Recent failures of vertical breakwaters seem 
to have been due less to the type of design employed 
im their construction, and to the method adopted 
for the calculation of the stability of their vertical 
walls, than to assumptions or factors erroneously 
considered to be of less essential character—such 
as the character, stability and form of the rubble 
mound ; the resistance to scour of the natural sea 
bed beneath and in front of the mound; the connec- 
tion between the adjacent units forming the vertical 
wall, as well as insufficient knowledge of the sea 
conditions which may occur under exceptional 
circumstance. 

V.—The methods of caleulation based on the 
theory of the standing wave (clapotis), such as those 
brought before the Cairo Congress and improved 
later to approximate to actual conditions so far as 
the problem is susceptible to mathematical solution, 
and which have been confirmed "by certain experi- 
ments on reduced scale models and experimental 
tests on actual structures, offer sufficient guidance 
to engineers called upon to design vertical breakwaters. 
They must not, however, loose sight of the differences 
which always separate theoretical hypothesis from 
actual conditions, particularly in the case of limited 
depths and irregular wave movement, which, there- 
fore, do not cause complete interference. It should 
be noted that there is as much difference between 
theory and fact in the case of many other classes 
of civil engineering structures. 

In the present state of research, taking into 
account the theories propounded up to the present, 
the instrumental measurements of pressures made on 
existing breakwaters, the analysis of certain failures, 
and laboratory experiments permit the suggestion 
that, at least for structures of usual dimensions, the 
following rule may be applied. 

A wave of relatively easy slope, in which the ratio 
of the length 2 L to the height 2 hk is between 20 and 
25, and whose height is relatively small as compared 
to the depth of water, exerts on a vertical surface 
pressures distributed at different levels as follows. 

At smooth sea level, the pressure is equal to the 
hydrostatic pressure corresponding to the height 
(2 h) of the unobstructed wave in the open. 

The pressure decreases slightly from smooth sea 
level down to the foot of the vertical wall, the diminu- 
tion of pressure being lessened as the length of the 
wave increases. In view of the uncertainty regarding 
the rate of diminution it may be wise to assume that 
the maximum pressure is maintained down to the 
foot of the wall. 

The pressure decreases above smooth sea level in 
a straight line until it reaches a zero value at the 
level of the highest point on the wall face reached 
by the top of the wave, a level which is at least 
2h above smooth sea level, the height so reached 
increasing with the amplitude of the wave. Observa- 
tions and instrumental measurements show that the 
wave alongside a wall may reach a level about 3h 
above smooth sea level. 

VI.—The determination of the level of the top of 
the rubble mound and its relation to that of the base 
of the vertical wall is one of the major decisions to 
be made in the design of vertical breakwaters. This 
level should be carefully determined, taking into 
consideration (a) the desideratum of minimum cost 
depending on local resources for the supply of 
materials for the upper and lower parts of the work 
respectively ; (b) the primary necessity of avoiding 
the breaking of waves in front of the wall during 
heavy weather ; (c). the possible effect of backwash 
at the base and toe of the structure; and (d) the 
bearing value of the natural sea bed. 

Having regard to these factors, it seems that the 
bottom of the exposed vertical face of the wall should 
be at such a level that the minimum depth of water 
above it is at least equal to one and a-half times the 
height (2 h) of the maximum anticipated wave. 

The adoption of too high a level for the bottom of 
the vertical face of the- wall directly exposed to the 
sea would mean the use of an “ intermediate com- 
bination. ”’ (composite type breakwater), repudiated 
by the XIVth Congress in its conclusion B2c, which 
cannot be recommended except for structures subject 
to little exposure in relatively shallow water. 


VII.—It does not seem that the mass breaking of 
heavy waves in front of the structure (breaking which 
has been considered as responsible for the destruction 
of certain vertical wall breakwaters) actually takes 
place when proper minimum depths of water have been 
maintained above the natural sea bed and above the 
bottom of the exposed face of the vertical wall 
respectively. 

Mass breaking has sometimes been confused with 
superficial and partial breaking due to wind or to a 
sharp change of level in the underwater profile. This 
partial breaking has much less effect on a vertical 
breakwater than mass breaking. 








VIII.—More attention must be paid than has 
hitherto been given to the velocities of the liquid 
particles and to the variations in pressure created in 
the deeper parts of the wave undulation, as well as to 
the backwash at the level of the surface of the rubble 
mound and at its junction with the natural sea bed, 


‘because of the possible action of waves on the talus 


and on the bottom even when the latter is relatively 
compact. 

IX.-—Below the level of the bottom of the face of 
the vertical wall, as defined in paragraph VI, recent 
lessons indicate the necessity of paying particular 
attention to the stability of the masses of quarry 
stones and of the apron blocks or other protection at 
the foot of the wall, especially on the exposed or sea- 
ward face of the structure, where they must be free 
from the risks of degradation and of displacement. 
The base mound must also be able to resist the move- 
ments of the lower layers of water and must not be 
exposed to danger by the action of the same move- 
ments on the natural sea bed in front of and under 
the foundations. 

(a) For this purpose the rubble mound forming the 
substructure must itself be as compact as possible. 
Its exposed talus must be formed at an easy slope 
in relatively shallow water, especially in those parts 
near the sea bed, so as to protect the latter as far as 
possible in front of the mound. 

(6) The width of the berm and the size and depth 
of the stones and other material revetting the slope 
should be increased with lessened depth of water, for 
the reason that reduced depth and the probable 
violence of wave action are liable to cause greater 
horizontal velocities in the liquid particles between 
critical levels. The seaward extension of the mound 
should, however, not be so great as to cause the waves 
to begin to break over the berm and talus. 

(c) It may be possible to extend the use of vertical 
breakwaters to situations where the sea bed is, by 
its nature and the depth of water over it, exposed to 
scour, by protecting the natural bottom in front of the 
rubble mound by means of an apron of facine mattress 
work or of stone rubble of sufficient width. 

(d) The maximum intensity of pressure trans- 
mitted to the sea bed by the rubble mound sub- 
structure and the vertical wall of the breakwater 
should be kept within reasonable limits. 

In the case of a sea bed affording little resistance to 
a superimposed load it is advisable to take suitable 
steps to improve its supporting capacity, or even to 
have recourse to some type of breakwater other than 
the vertical wall type. 

(e) The protection (or apron) blocks usually placed 
at the foot of the vertical wall must not have the 
effect of reducing materially the height of its uncovered 
vertical face. This condition may be readily fulfilled 
if the protection (er apron) blocks can be embedded 
in the rubble mound ; an arrangement which, at the 
same time, reduces their liability to displacement. 

(f) Attention should also be directed to the advan- 
tages that may, in some cases, be obtained by the use 
of continuous beam slabs beneath and supporting the 
vertical wall ; the slabs protecting the toe of the wall 
against undermining scour, and at the same time 
assisting to distribute the variable pressures due to 
wave stroke against the wall over its foundations. 

X.—In considering the various alternatives open to 
the designer for the construction of the wall proper 
of a vertical breakwater, depending on the _ local 
resources of plant and material, the possible condi- 
tions of sea and exposure, the nature of the sea bed, 
&c., it is necessary above all : 

(a) To avoid the effect of too large inequalities 
in settlement in the case of caissons of considerable 





length in the direction of the axis of the breakwater. 

(6) To avoid too great. an intensity of pressure 
of the, wall on its base, taking into account. the 
nature of the materials forming the substructure 
as well as the tendency to pounding produced by the 
alternating impact of the waves. 

(c) To obtain. a good horizontal bond between the 
blocks forming the superposed elements of the 
vertical wall on the same cross section and proper 
bedding of those elements one upon the other as 
well as upon the base, or substructure, taking into 
account the full effect of hydrostatic uplift, and 
without giving undue weight to the effect of frictional! 
resistance to sliding of the various members not 
properly connected together. 

(d) To obtain an effective longitudinal bond extend- 
ing over as great a length of the wall as is practicable, 
having due regard to considerations of expansion 
and contraction (particularly in the case of tidal 
waters), of the initial settlement of the mound and 
sea bed, and of their ultimate settlement which 
depends on the order in which the various portions 
of the work are carried out. 

(e) To complete this longitudinal bond by a mass 
concrete capping covering the individual piers or 
elements of the wall, tying as many of them together 
as due provision for expansion of the capping will, 
allow, and, at the same time, loading them to increase 
the resistance to overturning of the wall as a whole, 
and the resistance to sliding of individual blocks or 
units. 

If one adopts, as the method of construction, 
caissons, floated to the site and filled after sinking 
in position (when the character of the cementitious 
material is of primary importance), it is necessary 
to bear in mind the inherent weaknesses due to the 
absence of complete union or bond between the cell 
walls and the filling material. 

The difficulties and risks arising from the time 
necessarily occupied in filling the caissons should 
also be considered. Both these disadvantages were 
mentioned at the XIVth Congress (Conclusion 
B 2d). 

XI.—Although compliance with the above recom- 
mendations may reduce materially the risks to which 
vertical breakwaters, which come within the limits 
laid down in paragraph II (b) above, are inherently 
liable, it should be noted that this type of break- 
water, although usually requiring much less main- 
tenance than those of the mound type, is liable, if 
there has been a lack of adequate foresight, to total 
and sometimes almost instantaneous destruction, 
and not merely (as often occurs in the case of mound 
breakwaters) to damage more or less costly to repair, 
which increases relatively slowly with the duration 
of the storm,,and which does not entirely destroy 
the shelter afforded to the harbour. 

XII.—The attention of engineers is drawn to the 
advisability of completing the studies now being 
made, not only with reduced scale models, but 
especially experimental work on actual breakwater 
structures with apparatus of various descriptions 
utilising the resources of modern. physics. 

Among these possible studies should be specially 
mentioned :; 

Experimental study of the form of the wave 
surface at its highest and lowest points of contact 
with the wall face. 

The study of wave action on the sea bed and on 
the talus of the rubble mound in front of and at the 
foot of the structure. 

The study of the special risks and stresses to 
which breakwaters may be subjected during the 
period of their construction, 


- 








The Shipping, Engineering and Machinery 
Exhibition at Olympia. 


No. V. 
(Continued from page 347, October 4th.) 


THe Brrrish GAs FEDERATION. 


ORMED last year with Lord MacMillan as President 

the British Gas Federation represents gas com- 
panies, municipal gas departments, and the manufac- 
turers of gas equipment. The Federation’s stand at 
the Exhibition constituted the first public display of 
the work which is being done by the industrial gas 
research stations. There are now ten of these 
stations in various parts of the country and their 
work is financed by each gas undertaking in the 
district. A central bureau receives reports from each 
station and circulates them in other districts, so that 
the accumulated industrial experience of the whole 
gas industry is put at the service of the individual 
manufacturers. The advice of the centre’s engineers 
and industrial chemists is given free to manufacturers 
seeking information on the choice and the design of 
new plant. There were fifty separate exhibits, but 
the main exhibit was an extensive heat treatment 
shop in full working order. The operation of oven 
and muffle furnaces of various types and sizes was 





demonstrated at all temperatures up to those used 
for the hardening of high-speed steel. Besides an 
ordinary high-speed steel furnace, there was one 
fitted with the Sheffield patented atmospheric control. 
A plastic moulding press and a press for hot brass 
stampings were shown in operation. Other working 
exhibits included an oxy-coal gas profile cutting 
machine, metal spraying pistols, automatic gas 
engine-driven electric generating sets, a series of 
glass blowing burners, and a range of drying ovens, 
One of the gas engine electric generating sets 
shown was a 1500-watt set supplied by Kohler and 
Co., Ltd., of 216, Great Portland-street, W.1. Assoon 
as any current-consuming device is connected to the 
external circuit the machine starts automatically 
and delivers the requisite current. The consumption 
of fuel, which may be town gas or petrol, is varied, 
according to the load on the engine, which is shut 
down automatically when there is no demand for 
current. The great advantage of the automatic 
electric generating sets is, of course, that no storage 
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battery is required. There was a small 2 h.p. Ruston- 
Hornsby gas engine and a ‘‘ Demon” 1-kW gas 
engine-driven lighting set, by Grimoldby, Ltd., of 
Longton, Staffs. Steam boilers, central heating 
boilers, miscellaneous burners, and auxiliaries and a 
wide range of recording and control gear fitted to the 
working exhibits were also shown. 


F. Gruman (B.8.T.), Lrp. 


The portable tools supplied by F. Gilman (B.S.T.), 
Smethwick, many of 
which were exhibited at Olympia, must be familiar 


Ltd., of 221, High-street, 
to most of our readers, and require no very detailed 
description, but it may be pointed out that they 
naturally separate out into two general 
one connected with scaling boilers of all classes, con- 
densers, and such-like purposes, and the other, which 
may be described as general utility tools, for grinding, 
buffing, small drilling, and rotary filing. In any case, 


the tools are driven by flexible shafting, which is 


made by the company itself in sizes ranging from 
2 mm. inner core diameter up to 35 mm. diameter. 


The motive power is generally provided by an electric 
motor ranging from } h.p. up to 3 h.p., and running 


at speeds from 850 up to 12,500 r.p.m. 


DEWRANCE AND Co. 


The conditions of modern industry continually 
demand greater accuracy in all processes, and as the 
processes assume larger dimensions so does the 
problem of providing the necessary accuracy become 
more difficult. Especially is this the case when large 

















Fic. 50—INDICATING FLOW METER—DEWRANCE 


flows of liquid or gas require measurement. The use 
of the “engine” type of flow meter, in which a 
rotating part is operated by the flow to produce a 
record registered by the meter, is hindered on the 
score of cost when these large volumes have to be 
dealt with. There remains the orifice or venturi type 
of meter, which can be used for almost any size of 
pipe and rate of flow with accuracy and economy and 
which has the great advantage that it will measure 
not merely liquids, but gases such as steam or com- 
pressed air as well. A really practical example of the 
orifice flow meter was on view at the stand of Dew- 
rance and Co., of Great Dover-street, S.E.1, and we 
illustrate it in Figs. 50 and 51. In addition to the 
meter, various steam line fittings were to be seen, the 
size of which gives a good idea of the demands of 
modern processes. The method of operation of the 
Dewrance flow meter is shown in Fig. 51. The 
orifice is not shown, but consists of an accurately 
bored plate fitted in a joint of the pipe line and having 
suitable connections for the meter taken from each 
side of the orifice. Various types of orifice plate and 
connections are provided to suit individual conditions. 
The actual meter consists of a container holding a 
definite quantity of mercury suspended from @ spring 
by a central rod. A “ bell” of accurate dimensions 
fixed to the meter body forms the top of the con- 
tainer. The “‘ upstream ” or high-pressure connection 
from the orifice leads to the space surrounding the 
container. The low-pressure connection leads to the 
interior of the bell. The difference of pressure causes 
the mercury to be forced up into the bell so that the 


reduced, and the latter rises under the action of thesus- 
pension spring to a position dependent on the pressure 
difference. A roller guide below the container ensures 
that the action is free even if the meter has not been 
erected quite vertically. The bell is shaped internally 
to a special form, which is reproduced with great 


types— 


accuracy, the form being such that the movement of 
the container is proportional to the square root of the 
pressure difference, i.¢e., directly proportional to the 
flow. The upper portion of the rod suspending the 
container consists of a powerful cobalt steel magnet 
with a pole piece of enlarged diameter ; the magnet 
and suspension spring are located in a tube of non- 
magnetic stainless steel which forms an extension of 
the upper portion of the meter body. The recorder 
movement, which is located in the meter case external 
to the non-magnetic tube, carries a pair of follower 
magnets which are attracted by, and follow the 
movement of, the pole piece of the internal magnet. 
Thus the movement of the portion of the meter mech- 
anism which is under pressure is transmitted to the 
external mechanism without the use of packed bear- 
ings or stuffing-boxes. The body of the meter is of 
steel and has a self-tightening joint, the action of which 
will be apparent from the drawing. The meter is 
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Fic. 51—RECORDING FLOW METER—DEWRANCE 


suitable for working pressures up to 1000 lb. per 
square inch. The case which contains the actual 
recording mechanism is supported directly from the 
non-magnetic tube and may, if required, be removed 
by lifting vertically after the knurled nut above the 
casing has been unscrewed. It is a strong iron casting 
and the hinged front is locked by a special case handle 
which acts as a key and may be removed to avoid any 
possibility of interference with the record. An 
equalising valve is provided for checking the zero, 
which can be adjusted by turning a squared spindle 
at the top of the casing by means of a separate key 
provided. The high-pressure connection from the 
orifice is led directly into the bottom of the steel body 
of the meter, but the low-pressure connection to the 
inside of the bell is connected through a strainer. The 
magnet is provided with two valve discs, which act as 
limit valves to cut off the connection between the 
bell and orifice in the event of overload, reverse flow, 
or any circumstance which might otherwise cause the 
mercury seal to be broken. Owing to the mercury 
container being subject to equal pressure on ali sides 
no leakage occurs. 

An important feature in the design is the inter- 
changeable system which is adopted. Not merely 
parts, but entire assembly units are interchangeable. 
The case carrying the recorder movement can, as 
previously mentioned, be removed from the meter 
body as an entire unit, and the recorder movement in 


If any replacement is made or even if a meter is con- 
verted, say, by the substitution of an indicating 
movement for a recording movement or by the addi- 
tion of an integrator, there is no difficulty in making 
sure that all parts are re-assembled in their correct 
positions, and therefore no need for the meter to be 
returned to the makers. This unit system also makes 
it a simple matter to clean or overhaul the meter. 
The recording movement is simple, a clockwork or 
synchronous electric drive rotating the chart in an 
anti-clockwise direction, and as the charts themselves 
have even subdivisions of their radius, accurate and 
easy reading results. Integrating meters are also 
supplied and, being direct reading, are of simple 
construction. 
WEARN’S AUTOFLEX Drives, Lrp. 

In Fig. 52 we illustrate an ingenious belt drive 
mechanism exhibited by Wearn’s Autoflex Drives, 
Ltd., 2, Sloane-terrace, Sloane-square, 8.W.1. It is 
shown applied to a pipe screwing machine of 4in. 
capacity operated by an electric motor running at 
1450 r.p.m. by a belt drive at 17in. centres. The drive 
enables short belt centres to be used and includes 
a clutch operated by the lever shown, but its chief 
advantage lies in its automatic belt tensioning, which 
gives perfectly smooth drive take-up, reduces belt 
wear, and improves drive efficiency. The operating 
principle is the epicyclic train. The driven pulley 
rotates a pinion through a small clutch. The pinion 
engages with a sun wheel keyed to the machine shaft, 
the pinion thus becoming a planetary. Pinion and 
pulley with their shaft are hung on the machine shaft 
so that they are free to rotate around the sun wheel. 
The belt prevents this rotation, but when the machine 

















Fic. 52—‘*AUTOFLEX’’ DRIVE APPLIED TO 
SCREWING MACHINE—WEARN 


is standing the belt is slack enough to give “ full 
slip,”’ only the pulley weight providing tension. When 
the motor starts the take-up is gradual, owing to the 
pinion rotating without driving the machine. Instead 
the pinion climbs round the sun wheel, taking with it 
the driven pulley till the belt tension has become 
equal to the torque required to start the machine, 
when the pinion is held, and instead of climbing, it 
rotates the sun wheel and thus drives the machine. 
As the torque required is reduced so the tension on 
the belt is relaxed in proportion, the belt tension 
always equalling the torque on the pinion. Some 
interesting efficiency figures were obtained by 
the National Physical Laboratory from a 5 h.p. 
Wearn’s Autofiex drive during May and June last, 
the conclusion arrived at being that “‘ over a period 
of 100 hours actual running, efficiency was main- 
tained fairly constantly at 90 per cent. when the gear 
was cold and at 94} per cent. when the gear was 
warm.” It will be noted that, in addition to the 
advantages of efficiency, &c., the drive incorporates 
a reduction gear. An alternative type is also manu- 
factured for installation on the driving motor instead 
of on the driven shaft. This, called the Wearn’s 
Autoflex pulley, works on exactly the same principle, 
but instead of a sun wheel being engaged by the 
pinion an internal toothed ring is used, the outside of 
which forms the belt pulley. The pulley is hung from 
the motor shaft on a bracket and the pinion is keyed 
to the shaft. An interesting point is the provision of 
a new end plate complete for attachment to the motor 
to carry the drive, thus obviating the possibility of 
stressing the motor in any way. 

Witp BarFieELtp ExLecrric FURNACES, LTD. 
Electric furnaces varying fromsmall laboratory units 
to large-scale production furnaces, were shown in opera- 
tion on the stand of Wild Barfield Electric Furnaces, 
Ltd., of Elecfurn Works, North-road, Holloway, 
N.7. There were vertical and horizontal automatic 
hardening furnaces, with a magnetic indicator, which 








effective weight of the mercury in the container is 





its turn can also be removed easily from the case. 


shows the critical point of carbon, carburised and low- 
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alloy steels. When quenched at this point parts have 
the finest possible grain structure, and consequently 
the greatest resistance to wear. A standard “ heavy 
hairpin *’ box type carburising furnace was exhibited 
to indicate the advantages of up-to-date furnaces of 
this type. Some of the largest installations in the 
country are being built in accordance with the design 
of the furnace that was exhibited, in which the 
“heavy hairpin” elements, which have a life that 
can be expressed in terms of years, can be replaced 
by the user without delay and at little expense whilst 
the furnace is at working temperature, dislocation of 
the production being eliminated. 





A new equipment, in which a smaller ‘* heavy hair- 


amount of floor space, is self-contained, and has an 
automatic temperature controller, temperature indi- 
cator, and complete switchgear. 


TEKON DEVELOPMENT, LTD. 


A new and interesting oil engine designed under 
the ‘Michel’ engine patents, which are solely 
represented in this country by Lloyd and Ross, of 
Seal House, 107-109, Upper Thames-street, E.C.4, 
was shown on the stand of Tekon Development, Ltd., 
of Aldwych House, Aldwych, London, W.C.2. A 
general view of the four-star unit is given in Fig. 54, 
while in the accompanying engravings, Figs. 55 and 
56, views of a typical cylinder star and the coupling 





to be handled ships’ officers are frequently in con- 
siderable doubt as to whether the derricks, masts, 
stays &c. of the equipment under their charge will be 
capable of sustaining the stresses imposed upon them. 
At times rather than run any risk they may decide 
to enlist the aid of the dockside lifting equipment, a 
procedure which will involve the shipowners in addi- 
tional and possibly unnecessary expense. Captain 
Lansley’s device is an instrument which performs in a 
quick mechanical manner the graphical and mathe- 
matical investigation required to determine in any 
given case whether the load to be handled is within 
the capacity of the lifting equipment. 

The device illustrated in Fig. 57 consists of a base 
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Fics. 54, 55 AND 56-120 B.H.P. STELLAR 


pin ” furnace forms the preheating chamber of a high- 
speed steel-hardening equipment, was shown in 
operation. The hardening chamber with a temperature 
range up to 1400 deg. Cent. embodies new features. 
Both chambers are fitted with the maker's latest 
automatic control devices, which are claimed to be 
the simplest available; whilst giving perfectly 
reliable results. Another equipment exhibited was 
the rotary drum furnace, shown in Fig. 53. In the 
past this type of furnace has generally been built for 
high outputs, such as 5 to 10 cwt. per hour. The 
furnace illustrated, however, has been introduced to 
meet the demand for a unit of smaller output, and the 
equipment that was shown is similar to a large number 
made for annealing brass components. It can be 











FiG. 53—-ROTARY DRUM FURNACE—WILD BARFIELD 


made for bright annealing, hardening, normalising, 
&c., and forms a compact equipment well suited for 
placing adjacent to a press or other machine, 

Forced air furnaces formed an important feature 
of the stand. There was a production type furnace 
with a charge process recorder for tempering, 
secondary hardening, and heat treatment of alumi- 
niwn alloys, &c. Tests are said to have shown that 
the patented centrifugal fan employed can maintain 
the high velocity circulation when the charge consists 
of densely packed components. The charge process 
recorder, which normally forms part of the equipment, 
removes the old difficulty of deciding whether the 
charge has reached the desired temperature or not ; 
enables a batch of work to be removed from the 
furnace without loss of time; increases the output, 
and gives a permanent record of the treatment given 
to each charge. A smaller unit embodying all the 
salient points of the furnace described has been 





designed for tool-room use. It occupies a small 


ENGINE, TYPICAL CYLINDER STAR, AND COUPLING 
triangle and scavenge pump are shown. As will 
be clearly seen from Fig. 55, the three cylinders form 
a single star, which can be built up in units from one 
to eight, giving a range of 40 to 250 b.h.p. The main 
feature of the design, which eliminates valve gear and 
cam shaft, and reduces the number of component 
parts, is the arrangement of the cylinders. They 
are of equal bore and stroke, and form a casting with 
a common combustion chamber in the centre, thereby 
eliminating the usual cylinder head ; the combustion 
chamber is enclosed by the hot piston heads, reducing 
heat losses. Each of the pistons operates a separate 
crankshaft, the three erankshafts being connected 
at the rear of the engine by a triangular coupling 
plate of light alloy, which is shown in Fig. 56. 

The coupling triangle is also used for operating 
the scavenge pump, which utilises its horizontal and 
vertical motion to deliver the scavenge air without 
any valve gear. The design is also one which secures 
very high volumetric efficiency ; the motion of the 
coupling triangle also. operates the cooling water 
pump. 

The engine shown at Olympia had a bore of 67 mm. 
and a stroke of 116 mm., with a combined piston 
stroke of 348 mm., with a swept volume of 4-9 litres. 
It has a designed output of 120 to 180 b.h.p. at 
1750 to 2000 r.p.m., and the mean fuel consumption 
works out at about 200 grammes per b.h.p.-hour. 
The small size of the engine may be gauged by the 
fact that it has an overall length of 4ft., with a height 
of about 3ft. 8in., and a width of a little over 3ft. 
The approximate weight of this design of engine is 
about 10 Ib. per h.p. 


Mawpstey’s, Lrp. 

A tandem lift motor, consisting of two A.C. 
machines in a single case, was exhibited by Mawdsley’s, 
Ltd., of Dursley. One motor is a high-speed, slip- 
ring machine, and’ the other with its rotor mounted 
on the same shaft a low-speed, high-torque motor. 
The lift is started with the slip-ring motor with the 
aid of rotor resistance control, and full speed is main- 
tained until near the end of the lift travel. To enable 
the lift to be brought to the floor level at low speed, 
the high-speed motor is then disconnected from the 
supply and the slow-speed squirrel-cage machine is 
switched in,, thereby considerably reducing the lift 
speed. The squirrel-cage rotor is designed to give a 
smooth speed torque curve and a consequent steady 
deceleration throughout the range of speed. Quiet 
operation, both when running at full speed and when 
decelerating, is claimed for the machine. The 
A.D.C. are welding set described in our issue of June 
23rd, 1933, was exhibited, together with other arc 
welding equipment. 


KELVIN BorroMLEy AND Barirp, Lp. 


The Lansley stress finder which was included 
among the exhibits shown by Kelvin Bottomley and 
Baird Ltd. of Glasgow, is a device for finding quickly 
and easily the loads on various parts of ship’s cargo 
gear and lifting tackle. It is the invention of Captain 
Allan Lansley an officer of the New Zealand Govern- 
ment’s ship survey service. When heavy lifts have 





TRIANGLE AND SCAVENGE PUMP-—-TEKONS 


board on which are mounted to slide or turn metal 
members which may be set to represent the model of 
the lifting tackle which it is proposed to use. In our 
illustration the device is shown arranged to repre- 
sent a simple derrick crane. The side member A B 
may be slid up or down on the base board to represent 
the height of the mast to scale. The length of the 
derrick C D may be adjusted to suit any given case 
by means of a thumb serew at the point of its attach- 
ment to the mast, while the span or outreach is 
adjusted by varying the length of the member B D 
representing the topping: lift. A member DE 
depends from the end of the derrick to represent the 
load to be lifted or lowered. Additional members are 
attached at the points corresponding to the heel 
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Fic. 57—“‘LANSLEY’’ STRESSEFINDER—KELVIN 


pin, the span block at the head of the mast and the 
derrick head. All the various members are engraved 
with scales which represent the load lifted or applied 
to the respective members. The main members of 
the model having been set to represent the dimensions 
and. configuration of the crane the additional members 
are employed in accordance with the parallelogram 
of forces principle to determine the loads at various 
points in the crane structure and on the lifting tackle. 
Provision is made to take into account the influence 
of friction at those points at which its existence 
affects the results. 


TENSOMETER, Lrp. 


It will be safe, we believe, to assume that all our 
readers are familiar with the small testing machine 
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which has been made for some years now by 'Tenso- 
meter, Ltd., of 73, Southampton-row, London, and 
of which we have taken care to record cach new 
Since it was first brought out, 
machine has been supplied to a large number of users 


development. 


Tee Exouweee 


and in return these users have made a number of sug- 
yestions to the inventor which would have, they believ- 
ed, the effect, if incorporated, of increasing the sphere of 
usefulness of the machine. 


the “worm gear” type to distinguish it from the 
older “‘lever” type. It is not designed to replace 


the recording end. At its further end it carries two 
small pinions which, by sliding the shaft axially can 


the earlier machines, but only to offer a wider field of | be engaged with gear rings on the plate N. This 


usefulness where that is required. 


The drawings reproduced in Fig. 58 show the 



























































Fic. 56—-CONSTRUCTION 


These suggestions have 
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Fic. 59—-ATTACHMENTS FOR TENSOMETER 


now borne fruit and at Olympia the firm was exhibit- 
ing and demonstrating a testing machine of similarly 
small proportions designed to meet all the require- 
ments of users. This new machine, which operates on 
much the same principles as the old, has been termed 











OF WORM GEAR TYPE TENSOMETER 


F 


construction of the machine, which may within certain 
limits be of any length, according to the requirements 
of the user, and a photograph of a “long base ”’ 
machine is reproduced in Fig. 60. On examination 
of the drawing, it will be seen that the whole load on 
the specimen is carried by a “spring beam” A, as 
in the earlier model, and that by means of a bell 
crank lever B the deflection of this beam is caused to 
force mercury along the load recording tube C. For 
the purpose of making the machine suitable for various 
types of material, and, in fact, generally increasing 
its adaptability, the design has been made such that 
the “‘ spring beam” can be easily removed or sub- 
stituted by another, either more or less flexible. 
The removal of the beam is effected by loosening four 
nuts D and taking out the pin E when the roller plate 
F and spring beam can be slid out. The four corru- 
gated bridle plates G, it will be realised, constrain 
the cireum bracket to remain in the axis of the 
machine, and allow parallel motion without exerting 
axial force. Since the spring beam must be freely 


plate drives the recording drum by belt. As there is 
a choice of two belt pullevs and two gear rings, the 
drum can be driven at any of four magnifications of 
extensions, either 2 to 1, 4 to 1, 8 to 1, or 16 to 1. 
The drum is easily reversible. 

It will be seen from the foregoing description that 
provision has been made on the machine for altering 
the “ scale’ of both loading and extension records 
to suit the particular material under test or the 
particular requirements of the investigation in pro- 
gress. ‘The adaptability of the machine is further 
assured by the rapid manner in which attachments 
for carrying out various tests can be mounted in the 
machine and by the fact that test pieces can actually 
be assembled in the chucks before the latter are 
inserted in the machine. All attachments are held 
in position by pins O. The range available covers 
the tensile, Brinnell, notched bar, bevel, strip, and 
plate tests, which could be carried out on the earlier 
model, and, in addition, tests on wire, fabrics, 
plastic materials, the uniform bending moment test, 
compression tests, and punch shear tests. Moreover, 
while undergoing tests the test pieces can be sub- 
jected to heat treatment or corrosive media. The 
single machine will provide ultimate stress figures 
from 200 tons per square inch down to a few hundred 
pounds per square inch. 

Some of the attachments for various purposes are 
shown in the drawing—Fig. 59. Lack of space un- 
fortunately forbids us to reproduce drawings of ail 
the attachments. One of the most interesting is that 
for carrying out the notched bar test. As will be 
seen from the drawing—Fig. 59 (A)—it has as one of its 
advantages the fact that the progress of the test can 
be easily watched, the construction of the device 
being open. The bar under test is held in the correct 
position by a spring-mounted plunger, which enters 
the notch. For the testing of wire, the chuck illus- 
trated in Fig. 59(B) is used. The principle is that of 
the wedge, the tension of the wire under test causing 
it to be the more firmly held. The third attachment 
illustrated is for use with plate and strip, and its 
construction and method of use can easily be seen 
or inferred by examination of the drawing. 


Murex WeELpINnG Processes, Lip. 


The stand of Murex Welding Processes, Ltd., of 
Ferry-lane Works, Forest-road, Walthamstow, was 
surrounded by a welded steel frame suitable 
for supporting a railway roof. The simplicity 
of the details and the ease with which stresses 
are transferred between the members, with- 
out abrupt changes of direction, are noteworthy 
features of this type of construction. In the principal 
Continental countries it is said to have almost com- 
pletely replaced the old-fashioned roof truss, and 
examples have been erected in various parts of 


England during the past year. 
A vertical welded alternator exhibited had been 





loaned by the English Electric Company. The centre 























carried against the rollers, this restraint is necessary. 
The recoil of the spring beam when the test piece 
fractures is absorbed by rubber buffers J. 

As in earlier machines, the load is applied by hand 
through the handle K. By observation of the drawing 
it will be seen that the worm shaft rotated by the 
handle operates on a worm wheel, which, in turn, 
acts through a screw and nut mechanism to move 
the crosshead. The worm gear is enclosed, runs in 
oil, and is carried on ball bearings. While powerful 
for the application of load, this mechanism is too slow 
in action for the adjustment of the crosshead when 
inserting different lengths of specimen. Arrangements 
have therefore been made to obtain a more rapid 
motion when required. When load is being released 
from a specimen, the nut L takes the reversed thrust 
on the worm. ‘But normally this nut is not required, 
and is not kept in position, so that on reversing the 
motion of the handle the worm shaft is ‘‘ screwed ” 
out of engagement with the worm wheel. The small 
hand wheel M can then be used to move the crosshead 
in either direction. When load is being applied the 
shaft upon which this hand wheel M is mounted, is 
driven through gearing, and it will be noticed that it 








is extended along the length of the machine towards 





Fic. 60—“LONG BASE’'' WORM GEAR TYPE TENSOMETER TESTING MACHINE—TENSOMETER 


bearing bracket consists of a circular centre “ pot,” 
with six cantilever type arms keyed and bolted to it 
to support the whole generator. Inside the pot there 
are Michell thrust bearings, which take the weight 
and thrust of the moving parts. The centre bracket 
is of fabricated and welded construction, the pot 
being of heavy rolled plate with flanges welded to it. 
This part of the machine was fabricated by Dorman, 
Long, and the welding was carried out with bare 
electrodes. The cantilever arms were fabricated and 
welded at the English Electric Company’s Stafford 
works with “ Medex” coated wire. The weight of 
the structure is 9} tons, and the “spread ”’ across 
the arms 13ft. 6in. A 14,000 h.p. water wheel is to 
drive the alternator at a speed of 250 r.pm. The 
downward thrust to be dealt with by the bracket will 
be 132 tons. 

A standard 17ft. 6in. steel underframe for a 12-ton 
covered railway goods wagon, with welded fronts 
in lieu of riveted lug and gusset attachments, 
was representative of hundreds of these wagons 
welded at the L.N.E. Dukinfield works. The 
saving in weight of the frame, which was welded 
with ‘“‘ Murex ”’ Gresta electrodes, is 17 per cent., as 
compared with the weight of a riveted frame. A 
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Columbus welded ship’s davit, made by Samuel 
Taylor and Sons (Brierley Hill), Ltd., was exhibited. 
It is a mechanical davit of the ‘* Lum ” geared type, 
and in its construction electric arc welding with 
** Murex” Medex electrodes was employed exclu- 
sively. 

Many electrodes for welding both ferrous and non- 
ferrous metals, examples of welds of various kinds, and 
‘“* Murex ” are welding plant were on view. A Peter 
Brotherhood two operator oil engine drivenelectric arc 
welding set which was exhibited consists of a 24 h.p. 
two-stroke twin-cylinder engine, running at 1500r.p.m., 
and two 6-kW welding dynamos built into a single 
frame. The output of each generator is 200 ampéres 
at 30 volts, and the two machines may be paralleled 
to give 400 ampéres. The control gear mounted on a 
structure on top of the dynamo frame consists of two 
regulators for adjusting the current of each dynamo 
from 30-200 ampéres, two ammeters with a range of 
0-200 ampéres, and two voltmeters each with a 
range of 0-100 volts. Other welding equipment 
exhibited consisted of a single operator engine driven 
are welding set, with a “ Moreia ”’ industrial engine ; 
a 600-ampére motor generator set for high-speed 
welding; a single-carcass, single-operator motor 
generator set; a three-operator, oil-cooled trans- 
former equipment for A.C. welding; and a light 
welder specially designed for welding light gauge 
plate from No. 20 to No. 14 s.w.g. 


BLACKSTONE AND Co., LD. 


We illustrate in Fig. 61 the three-cylinder unit of 
the new Blackstone “E PV” engine, which was 
exhibited at Olympia with its covers removed in 





tion is provided which allows the pump to be 
employed for deck washing or fire-extinguishing 
purposes. A ‘“‘ DB” type vertical engine was also 
exhibited for the first time, and one of the engines, 
a 9 b.h.p., 1000 r.p.m. unit, was shown driving a 
generator. The firm’s small box type petrol engines 
were shown in 1} and 2 b.h.p. sizes, while the larger 
oil engines equipped with Blackstone spring injection 
were represented by a 55 b.h.p., 240 r.p.m. horizontal 
engine, and a special vertical engine constructed for 
portable work. A Blackstone » Unchokeable”’ fullway 
pump driven by an oil engine was also on view. 

Marconi INTERNATIONAL MARINE COMMUNICATION 

Company, Lp. 

Wireless telegraphy and telephony apparatus and 
direction finding equipment were arranged on the 
stand of the Marconi International Marine Com- 
munication Company, Ltd., to give a general idea of 
the way in which such apparatus is installed in the 
wireless cabins on board ships. An installation was 
shown suitable for a large passenger liner. It con- 
sists of a Marconi main transmitter, emergency trans- 
mitter, receiving apparatus, and direction finder. 
Normally rated at 14 kW, the main installation, 
which is in two units, produces 750-1000 watts in the 
aerial, depending on the wavelengths employed. 
One of the units covers the medium and long waves 
and the other the short waves. Switches within easy 
reach of the operator facilitate changing over from 
one unit to the other. When working within the 
medium and long wave bands the calculated range 
of this transmitter is in the neighbourhood of 1750 
miles, although in actual practice this distance is 
exceeded. When working 
within the short wave 
bands the range may be 








Fic. 61—120 


order to show the running parts and the valve gear. 
The performance of this new type of engine was 
shown by a five-cylinder engine in actual! operation. 
This new series of engines has a designed output of 
40 b.h.p. per cylinder at a moderate speed of 600 
r.p.m., and has been designed to cover the require- 
ments of generator and pump driving, and also marine 
and rail car services. The engine is furnished with 
forced lubrication throughout and the circuit is 
complete with oil filters and an oil cooler. The speed 
control covers a range from full speed to slow speed, 
which is about one-quarter of the full speed. The 
single wheel control handle, the decompression wheel, 
the hand speed adjustment, and all other controls 
and recording instruments are neatly grouped at 
the end of the engine, remote from the fly-wheel. 
The engine is quite silent in operation, as all parts are 
enclosed, and the air is entrained through a filter at 
the fly-wheel end of the engine. The engine has a 
bore of 8#in. and a stroke of 11}in., and the fuel oil 
consumption works out at about 0-39 Ib. per b.h.p.- 
hour. ; 

Another new design also exhibited for the first time 
was the “OPV” engine, which is made in sizes 
of two to four cylinders, with designed outputs of 
15 to 30 b.h.p. at 1200r.p.m. The engine also operates 
on the four-stroke principle, with airless injection, and 
it was exhibited as a four-cylinder marine unit, with 
a Parsons type reverse gear and a propeller shaft, 
and also as a generator set, a two-cylinder unit 
driving a 9-kKW generator. The marine unit was 
complete with engine-driven circulating and bilge 
pumps. It may be noted that the bilge pump 
can be used for circulating purposes and a connec- 





B.H.P. MEDIUM SPEED OIL - ENGINE—BLACKSTONE 





regarded as being world 
wide. 

The emergency trans- 
mitter complies with the 
recommendations of the 
Safety of Life at Sea Con- 
vention and the Board of 
Trade Rules issued subse- 
quently to that Conven- 
tion. Its valve receiving 
apparatus is capable of 
receiving all classes of mes- 
sages on any wavelength 
used im marine communi- 
cation between the limits 
of 15/20,000 m. Special 
circuits increase the range 
of reception and reduce 
interference to a mini- 
mum. The direction 
finder, in which the latest 
technical practice has 
been incorporated, is sim- 
ple to operate and com- 
plies in every way with 
all requirements. 

A medium-size passen- 
ger vessel _ installation 
exhibited consists of a 








Marconi transmitter re- 
ceiving equipment and | 
auto-alarm apparatus. | 
Nominally rated at 4 kW, 
the transmitter produces 
about 200 watts in the 
aerial at 600 m. It is 
capable of emitting con- 
tinuous and interrupted 
wave signals within the 
mobile wave band of 600-800 m and within the short 
wave bands, drive circuits being employed to main- 
tain constancy of wavelength within both these 
bands. Arrangements for emergency working are 
embodied in the transmitter, which, when switched 
over for such working, produces about 100 watts in 
the aerial at a wavelength of 600m. The receiving 
apparatus associated with this transmitter has been 
developed as a general purpose instrument. It is 
capable of receiving spark, interrupted continuous 
wave, telephony and continuous wave signals and 
covers the extremely wide wave band of 15-20,000°m. 
By means of the auto-alarm apparatus the ship can 
receive a distress call from another vessel even if the 
operator is not on watch. 

A cargo ship installation exhibited consists of a 
Marconi transmitter and receiver. Normally rated 
at } kW, the transmitter produces about 100 watts 
in the aerial and is capable of emitting continuous 
and interrupted wave signals within the wave band 
of 600-800 m. It is arranged to serve as a main and 
emergency transmitter and the necessity for a separate 
emergency transmitter is consequently eliminated. 
The calculated range of the equipment is about 
500 miles, although in practice this distance is 
exceeded. 

A yacht, trawler, and other small craft installation 
that was exhibited consists of a Marconi telephone- 
telegraph transmitter and receiver and a simple form 
of direction finder. One of the transmitter units 
covers 120m. to 200m. and the other the mobile 
wave band of 600m. to 800m. The transmitter is 
capable of emitting telephony of high speech quality 
or telegraphic signals as desired. The normal rating 





of the transmitter is 300 watts and 80 to 230 watts 
are produced in the aerial according to wavelength 
and type of transmission employed. The estimated 
ranges for telephony, telegraphy I.C.W., and tele- 
graphy C.W. are 400, 600/700, and 650/800 miles 
respectively. Another exhibit was a band repeater 
suitable for distributing music either from the ship’s 
orchestra or gramophone records. Broadcast pro- 
grammes received on a specially designed highly 
selective receiver can also be distributed. 

On the same stand the Marconi Sounding Device 
Company, Ltd., was showing various types of the 
Marconi echometer. 


BENNIS CoMBUSTION, LrD. 


The stand of Bennis Combustion, Ltd., Little 
Hulton, Bolton, carried examples of the types of 
mechanical stokers with which the name of this firm 

















FiG. 62—COKING STOKER—BENNIS 


is familiarly associated, together with a new one of the 
coking type. We give an illustration of a furnace 
fitted with this type of stoker in Fig. 62, while 
Fig. 63is looking towards the inside of the door of 
such a furnace with the grate bars cut off short. The 
stoker is intended essentially for internally fired 
boilers—that is to say; of the Lancashire or 
** Economic ”’ type—and has been designed with the 
following ideals in view :— 

(1) The coal feed mechanism must be arranged for 
great elasticity and quick and simple adjustment from 
zero to full feed. 

(2) The freshly charged fuel must be given a posi- 
tive air supply under separate control from that 
required for the burning of the coked portion of the 
fuel. 

(3) The fire-grate must be so constructed as to be 
self-cleaning, to carry the fuel bed gradually to the 








Fic. 63—COKING STOKER—BENNIS 


rear, and to be able to burn the fuel at a rate equal 
to the maximum speed of lighting up. 

(4) The rivets and joints at the front of the boiler 
must be safeguarded against any undue heat caused 
by the lighting up of the fuel, and any protection 
plates or bafflers fitted to protect the boiler front 
must be so constructed as not to be liable to burn-out. 

(5) The design of the furnace must be such that 
the air supply is applied scientifically so that all parts 
of the fire receive exactly the quantity of air required 
for correct combustion. 

The nucleus for the solution of these problems was 
already to hand in the Bennis air draught furnace, 
recently described in THE ENGINEER, which, in con- 
junction with the sprinkler stoker, has proved very 
successful as regards evaporation and efficiency in 
internally fired boilers. The thought of adapting 
this powerful furnace for use with a coking stoker has 
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proved a happy one and has resulted in the production 
of a machine which, it is claimed, possesses the silence, 
smokelessness, and gritlessness of a coking stoker, 
and approaches the power of the Bennis air draught 
sprinkler stoker, together with the capacity for 
burning a wider range of fuels than has been possible 
in the past on coking stokers. In this furnace the air 
supply system has been very carefully thought out 
and each trough bar is fed with its own supply of air, 
thus preventing thin places in the fire from upsetting 
the air supply to the rest of the grate. The air supply 
to the coking plate is also under control, while the 
addition of controllable secondary air over the surface 
of the fire ensures smokeless combustion under all 
conditions. 


SINTERAE Lip, 


The penetration of fog by vibratory light was 
demonstrated by Sinterae Ltd., of Avenue Chambers, 
Southampton-row, London, by means of one of its 
patented beacons mounted in the gallery at one end 
of the main hall. The demonstration had naturally 
to be carried out under artificial conditions. To 
simulate in some degree the blanketing effect of fog 
the light from the beacon was reflected from a mirror 
at the other end of the hall, a partially opaque cloth 
being hung in the path of the light a short distance in 
front of the mirror, Comparison was made of the 
light of the Sinterae beacon returned by the mirror 
with that returned by an equivalent beacon erected 
beside it. 

The Sinterae beacon makes use of two lamps placed 
as closely together as possible and energised in rapid 
alternation. Compared with a steady light derived 
from a single lamp of the same candle-power as one 
of the flashing lamps the power of the flashing or 
vibratory beacon to penetrate a foggy atmosphere 
would appear to be definitely greater. There are no 
doubt optical and physical reasons for this fact, but 
as a practical demonstration of it we cannot do 
better than reproduce a diagram (Fig. 64) which was 


Maximum Increased 


| Penetration 64 Ye 
















| ae ree 
i= saeacae ‘caahie ae a eee ~ yh ~ 
| | t 
. t 
= 6 Tt ny ee VASA SAS 
= ‘ } 
= ~ } { 
= » TR VARTA 
= ' { 
3 ’ } } 
"4 SEES 
| 
: Yo} { 
} 
- 8 } 
3 4 5 6 7 8 9 
Te Enaneen” Penetration in Hundred Feet ® 
FiG. §64—PENETRATION OF FoG BY BEACONS— 


SINTERAE 


constructed following tests extending over a period of 
five months during the winter of 1934-35 by an 
experienced navigator in no way associated with the 
Sinterae Company. The left-hand diagonal line 
represents the penetration achieved by a standard 
navigation beacon under varying degrees of visibility 
during foggy weather. The right-hand curve shows 
the penetration achieved at corresponding times by 
a Sinterae beacon. It will be noticed that the 
increased penetration of the vibratory light is accord- 
ing to the diagram increasingly developed as the fog 
increases in density. When the visibility is 700ft. 
the increased penetration registered is not more than 
50ft., but when the fog thickness and the visibility 
falls to 300ft. the increased penetration registered by 
the vibratory light is approximately 200ft., a rise of 
64 per cent. 

A Sinterae fog beacon has recently been erected at 
Tilbury landing stage to the order of the London 
Midland and Scottish Railway. 


CHANCE BROTHERS AND Co., Lrp. 


Glass silk made up in various forms for heat and 
sound insulation was shown on the stand of Chance 
Brothers and Co., Ltd., of Firhill, Glasgow, N.W.., 
and Clutha House, 10, Princes-street, London, 
S.W.1. The principal feature of Chance glass silk 
is its long silky fibre, which enables it to be worked 
up im such a way as to give the ideal formation of air 
cells within the structure of the insulation. This 
long silky fibre distinguishes it from slag wool or 
other similar products, and is inherent in the process 
of production. Fig. 65 shows one of the operators 
at the Firhill works starting the glass silk threads 
from the electric furnace, and leading them to the large 
winding drum, from,which they are cut in the desired 
long lengths. Although this exhibit was not shown 
at Olympia, it forms an interesting part of the manu- 
facturing process. On the stand an opportunity was 
given to examine the resulting product in many varied 
forms, On one part of the stand special noiseproof 
cabinets. were exhibited, equipped with electrical 
sound-producing devices, which successfully demon- 
strated the sound-deadening qualities of the firm’s 
‘““Euphon ”’ quilting and panelling. In connection 


with glass silk it is of interest to record that the sound 


been measured, and the values range from 0-30 
to 0-85 for frequencies from 125/6000 cycles per 
second, with a thickness of lin.; while the thermal 
conductivity over a range of temperatures from 
100 deg. to 800 deg. Fah. is shown to vary between 
0-019 and 0-049 B.Th.U. per square foot per hour for 
a temperature gradient of 1 deg. Fah. per foot. The 
material has, we are informed, been repeatedly tested 
up to temperatures of 1150 deg. Fah., and has been 
found to withstand such temperatures without 
deterioration. Glass silk has been successfully 
applied to a number of high-temperature installa- 
tions, and the makers guarantee it up to 900 deg. 
Fah., and state that there is no danger of fusion under 
1150 deg. Fah. In particular, it is claimed to be an 
ideal insulation for deck steam pipes, particularly in 





Fic. 65—DRAWING THREADS FOR GLASS 
CHANCE Bros. 


SILK— 


positions where the insulation is subjected to severe 
weather conditions. The insulating value is impaired 
when the material is in a wet state, but on drying out 
it suffers no damage and regains its initial insulating 
efficiency. 


G. AND J. Werr, Lrp. 


The firm of G. and J. Weir, Ltd., of Cathcart, 
Glasgow, had many products of great interest to show. 
Most of them, however, have been described at one 
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FIG. 66—HOMOGENISING VALVE—WEIR 


time or another in the pages of THE ENGINEER. Of 
historical and popular interest was one of the original 
direct-acting boiler feed pumps removed from the 
s.s. “* Mauretania ” after twenty-seven years’ service. 
This pump has a bore of 13}in. and stroke of 30in. 
and stands about 13ft. 4in. high. It had a capacity of 
17,000 gallons per hour. Close beside this exhibit 
stood examples of modern steam turbine and elec- 
trically driven pumps, illustrating the remarkable 
saving in space and headroom that has taken place 
in the intervening years. 

From the exhibits on the stand we have chosen for 
illustration a special type of reciprocating plunger 





absorption coefficients of this material have recently 





trated in Fig. 67, was driven through worm gearing 
by electric motor. The process of homogenisation 
is of particular importance in several industries. An 
emulsion may consist either of large or small globules, 
and it depends on the size of such globules and the 
way in which they are intermixed as to whether the 
emulsion is stable or unstable. By reducing the size 
of the globules and increasing their dispersion the 
stability is greatly increased. In the case of foodstuffs 
a thoroughly emulsified substance is usually more 
palatable with a richer flavour and frequently more 
suitable for its purpose from a nutritional and 

















Fic. 67—MOTOR-DRIVEN HOMOGENISER—WEIR 


medicinal point of view. The method of homogenisa- 
tion is to pass the fluid concerned through a homo- 
geniser valve. In its passage the pressure is suddenly 
reduced from the region of 1000 Ib. or 3000 Ib. per 
square inch to atmospheric, with the result that the 
fluid is broken up into very fine globules highly inter- 
mixed. Two photomicrographs reproduced show 
the effect of homogenising cod liver oil at 1000 Ib. and 
3000 lb. per square inch respectively, bothatabout x 500 
magnification. The construction of the homogeniser 
valve is shown in Fig. 66, from which it will be seen 
that the homogenising pressure can be adjusted by 
altering the compression of a heavy spring. As the 
homogeniser is frequently dealing with foodstuffs 
the machine has been designed to avoid any chance of 
contamination of the substance by oil. The machine 
is of the horizontal three-throw type, having plungers 





FiG. 68—PHOTOMICROGRAPHS OF COD LIVER OIL 
HOMOGENISED AT 1000 LB./SQ. IN. AND 3000 LB./SQ. IN. 


of rustless steel, heat treated, reciprocating in liners 
of a nickel alloy. Clearances are made so small that 
plunger packing is rendered unnecessary. Amongother 
refinements it may be mentioned that an unloader 
valve is fitted so that the machine may be started and 
run up to speed on “ no load’ without altering the 
setting of the homogeniser valve. Naturally, the 
whole machine is designed for ease of cleaning. 

THE 


Brush ELEctTrRiIcAL ENGINEERING COMPANY, 


Lrp. 


The stand of the Brush Electrical Engineering 
Company, Ltd., of Falcon Works, Loughborough, and 
88, Kingsway, London, W.C.2, was noteworthy for a 
remote controlled 160 b.h.p. four-cylinder vis-a-vis 
Brush oil engine, which will be used for operating the 
new Kincardine swing bridge now being built across 
the river Forth. The engine has a designed output of 
160 b.h.p. at 440 r.p.m., with a bore of 84in. and a 
stroke of 16}in., and it works on the four-stroke prin- 
ciple with airless injection. An illustrated descrip- 
tion of an engine of this type was given in THE Enet- 
NEER of December 29th, 1933. Features of the design 
are the low headroom required, and the total enclosure 
with pressure lubrication of all working parts, which 
makes this type of engine especially suitable for con- 
fined spaces with low headroom. In the Kincardine 
bridge the engine will be installed in the structure 
which carries the swinging portion of the bridge, and 
the operating controls will be placed some 50ft. above 
the engine. In order to meet these special operating 
conditions a fully automatic control and indicating 





pump. The homogeniser exhibited, which is illus- 





panel has been designed, which was exhibited at 
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Olympia and is shown in Fig. 69. There are two 
hand levers, one on each side of the panel base, which 
operate the starting and stopping controls by means 
of the Hele-Shaw hydraulic principle. When the 
right-hand lever is pulled forward the movement of a 
plunger attached to the lever transmits pressure to a 
valve on the delivery pipe of the starting air receiver 
and runs up the engine to speed, after which firing 
automatically takes place. The lever returns to the 
original position ready for the next operation. To 
stop the engine the left-hand lever is pulled forward 
and its plunger operates a cam on the fuel pump, 
which cuts off the oil supply. The two instruments on 
the panel consist of an air pressure gauge and an 








Fic. 69—O1L. ENGINE: DISTANT CONTROL PANEL 
—BRUSH 


electrically operated tachometer, which is supplied 
with current by a small engine-driven generator. 
Above the instrument dials there are green and red 
signal lights, which are worked from contacts on the 
engine lubricating oil gauge and give a green light 
when the pressure is normal and a red light when it 
falls below the limit fixed. The fuel oil consumption 
of the Brush engine works out at 0-35 Ib. to 0-38 Ib. 
per b.h.p. hour, according to the size of the engine 
and the load, and it may be recorded that recent tests 
made by Mr. W. A. Tookey, M.I. Mech. E., on a 
250 b.h.p. Brush oil engine showed the low figure of 
0-356 Ib. per b.h.p. hour. The firm also exhibited 
some blades and other parts of the large Brush- 
Ljungstrém turbine, which is to be installed at 
Brighton power station. 


Armsa Craic, Lip. 


The series of engines shown by Ailsa Craig, Ltd., of 
Strand-on-the-Green, Chiswick, London, W.4, included 
a new range of “C.F.” type oil engines designed to 
utilise heavy oils. Théy included models designed 
for marine and land service, complete with clutch, 

















Fic. 70—-TWIN CYLINDER 12/18 B.H.P. ENGINE 
—AILSA CRAIG ’ 


reverse gear, and speed reduction gears where 
required, and with outputs from 8/12 b.h.p. to 
64/96 b.h.p. in single up to eight-cylinder units. 
The firm also showed its four-cylinder 7 to 12 b.h.p. 
paraffin engine with combined clutch and reverse 
gear. We have chosen for illustration the twin- 
cylinder stationary type oil engine illustrated in 
Fig. 70. This type of engine is made in single and 
two-cylinder units and has a bore of 4}in. with a 
stroke of 5}in., with a designed output per cylinder 
of 9 b.h.p. at 750 r.p.m. and 6 b.h.p. at 450 r.p.m. 
The unit operates on the four-stroke cycle principle 
with C.A.V.-Bosch airless injection, and it embodies 
the firm’s latest advance in the design of the com- 
ponent parts and the extended use of high-duty 











materials. The engine is governed and is arranged 
for hand starting, and has been specially designed for 
industrial and auxiliary drives. 


R. A. Lister AnD Co., Lrp. 


The firm of R. A. Lister and Co., Ltd., of Dursley, 
Gloucestershire, showed a selection of engines for 
propulsion and auxiliary purposes for both pleasure 
and commercial craft. A typical unit is the twin- 
cylinder, four-stroke, airless-injeetion marine engine 
illustrated in Fig. 71. It has a designed output of 
14 b.h.p. at 1000 r.p.m., or 16 b.h.p. at 1200 r.p.m., 
with a bore of 4}in. and a stroke of 4jin. The cylinder 
head embodies the Lister patented combustion cham- 
ber with variable compression, giving instant starting 
by hand. 

As our illustration shows, the reverse gear is built 
to form an integral part of the engine casing, making 
a very neat arrangement of parts and operating con- 
trols. The unit is complete with a 2 to 1 speed reduc- 
tion gear. A larger size of engine with designed out- 
puts of 18 b.h.p. at 1000 r.p.m. and 21 b.h.p. at 
1200 r.p.m. was also on view. 

Another exhibit was the 7 b.h.p. Lister engine 
driving an auxiliary set specially designed for yachts 
and commercial craft. On a common bed-plate is 
combined a 34-kW, 110-volt generator and a 
10 cubic foot air compressor, delivering air at 350 Ib. 
per square inch. The compressor is water cooled and 
the engine and compressor are cooled by a plunger 
type pump driven from the engine cam shaft. 

Another unit on the stand was the 10-cwt. Lister- 
Pollock oil engine operated cargo winch, complete 
with warping drums. The winch is driven by a 
5 b.h.p., 600 r.p.m. Lister engine, complete with 
radiator cooling. The winch, which was designed and 

















Fic. 71—14/16 B.H.P. MARINE OIL ENGINE—LISTER 


built by Jas. Pollock and Sons, Ltd., has a lifting 
capacity of 10 ewt. in single purchase at 80ft. per 
minute, or 1 ton in double purchase at 40ft. per 
minute. 


THE INTERNATIONAL MEEHANITE METAL CoMPANY, 
Lrp. 

In the Foundry Trades Section one of the most 
interesting stands was that of the International 
Meehanite Metal Company, Ltd., of 14-20, Church- 
street, London, N.1, on which a number of licensee 
firms were exhibiting typical products. Meehanite 
metal is a cast ferrous material, which on account of 
its superior properties has been used for cam shafts 
and crankshafts, and other parts which are normally 
made from forgings or cast steel. It is subject to 
control, so that the physical properties can, it is 
claimed, be guaranteed to a definite specification. 
The uniformity of structure obtainable was demon- 
strated on the stand by an exhibit of test bars from 
lin. to 5in. square, cast from the same ladle, the 
fractures of which were practically identical in appear- 
ance. An 8in. square bar, sectioned and polished, 
exhibited uniformity of Brinell hardness. The 
material can be heat treated or controlled in other ways 
to meet particular requirements. Several processes 
are available, so that there is a range of Meehanite 
metals with properties ranging from those of ordinary 
cast iron to the very much improved properties shown 
by the process “‘A’’ material, and given in the follow- 
ing table :— 

21,000 lb. per sq. in. 
45,000 lb. per sq. in. 
50,000 Ib. per sq. in. as 


Elastic limit . . 

Yield pomit ... ... +: 

Tension at 70 deg. Fah. 
cast 

Over 70,000 lb. per sq. 
in. heat treated 

50,050 lb. per sq. in, 
heat treated 

5000 Ib. to 7000 Ib. per 


Tension at 850 deg. Fah. 

Transverse (def. 0-13in.—0-20in.) 
sq. in. 

165,000 lb. per sq. in. 


Compression .. 
Brinell 160 minimum 

600 maximum 
Charpy impact 4-9 as cast 

fe baw 11-0 heat treated 

Stanton impact 2700 blows , 
Torsion fibre stress 46,000 Ib. per sq. in. 
Modulus of elasticity 21 ere 

7-4 


Specific gravity 5 
It is one of the chief claims of the firm that figures 
such as these can be regarded as perfectly dependable. 








It is also said that the material has wear-resisting and 
corrosion-resisting properties superior to those of 
grey iron, cast steel, and malleable iron. There is no 
limitation upon the size of casting, and the produc- 
tion time is the same as that for cast iron. Moreover, 
it is said that unusually close tolerances are prac- 
ticable, while the material will machine freely, and, 
owing to its uniform grain, consistently. By suitable 
control the material may be made to combine such 
service requirements as combined strength and tough- 
ness; corrosion and acid resistance ; abrasion and 
erosion ; pressure tightness; exceptional resistance 
to shock and strain. The firm issues tables giving the 
properties of the material in various conditions for 
the use of designers. 


Winsor Axta Fans, Lrp. 


ixhibited by Winsor Axia Fans, Ltd., of 9, 
Victoria-street, London, S.W.1, the Winsor Axia 


TK self-contained type reversible fan, which we 
illustrate in Figs. 72 and 73, has been evolved 





FiG. 72—SELF-CONTAINED REVERSIBLE FAN 
—WINSOR 


as a means for circulating the CO, in chilled meat 
spaces, where this type of fan is needed. The con- 
struction embodies features specially evolved for the 
reliable performance of this particular duty. In the 
ordinary type of extended shaft fan, serious diffi- 
culties are sometimes met with in the setting up and 
aligning of motor and fan shafts. These have been 
overcome in the Axia T K design, as the fan, casing, 
and motor are supplied completely assembled on a 
substantial steel base-plate in one self-contained unit, 
ready for mounting. Only one part of the ship 
structure is used to support the fan ; that is to say, if 
horizontal draught is required the fan is mounted 
completely on one bulkhead, while if vertical draught 
is required the deck supports the entire structure. 
Thus relative movement of the bulkhead and deck, 
when the ship is at sea, in no way interferes with the 





FIG. 73—ARRANGEMENT OF FAN BLADES 
—WINSOR 


running of the fan,as the whole unit carried on its 
base-plate moves freely in sympathy with the part 
on which it is mounted. The unit has been carefully 
designed to ensure gas-tightness, the fan shaft rotat- 
ing in a grease-packed tube. A flexible coupling 
connects the motor shaft to the fan shaft, which is 
carried on substantial ball bearings. A testing tube 
for ascertaining the CO, density in the meat space is 
fitted to the fan. Heat transmission through the fan 
casing where it passes through the insulation is 
limited as far as possible by packing the hollow casing 
with granulated cork. The accessibility and sound- 
ness of construction have been studied to make the 
fan a reliable marine job by the makers. 
(To be continued.) 
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Rail and Road. 





THE station between London Bridge and Charing Cross, 
on the former South-Eastern and Chatham Railway, that 
has always borne the name of Waterloo Junction, is now 
known as Waterloo, and- becomes part of the main tine 
station. 


NEGOTIATIONS are taking place between the Ministry 
of Transport and the 4 of Stepney and Poplar 
to erect pedestrian-guard rails on each,side of the main 
road from Gardiner’s Corner, i , to Bow Bridge, 
Mile End, @ stretch of highway 3 miles long. Automatic 
traffic signals are to be installed at every street inter- 
section, and there will be pedestrian crossings where 
necessary. 

THE buffer oo gee at Gourock, mentioned herein 
on September h, prompts reference to the fact that 
“collisions between trains and buffer stops or vehicles 
standing at buffer stops ’’ are divided into two classes :— 


(a) Unsuitable , and (6) from other causes. 
the five years 1930-34 inclusive, all the co ies 
only 12 of class (a) and 185 of class (6). Of 197 buffer 


stop collisions during the five years named, only seven 
were considered to be of sufficient importance as to demand 
formal investigation. 


Tue traffic returns for the thirty-ninth week of the year 
were rather Pee Al as, under the three headings of 
passenger, merchandise, and mineral traffic, the only 
increases over the corresponding week of 1934 were £1000 
in the Southern passenger, £15,000 in the L.M.8. mer- 
chandise, and £1000 in the Great Western merchandise. 
Moreover, there was an unfortunate drop of £40,000 in 
the L.N.E. merchandise traffic, and this has caused that 
company’s total traffic receipts for the thirty-nine weeks 
to fall by £35,000, or 0-10 per cent., below the correspond- 
ing period of 1934. It should, however, be said that in 
the thirty-ninth week of 1934 the L.N.E.R. merchandise 
receipts showed an increase of £42,000 over the same 
week of 1933, The three other companies report total 
increases for the thirty-nine weeks as follows :—L.M.S., 
£493,000, or 1-09 per cent.; G.W., £91,000, or 0-48 per 
cent.; Southern, £120,000, or 0-77 per cent. 


THERE was a discovery recently, when building a new 
automatic telephone exchange at Canterbury, of what 
local experts consider is a Roman quay used for the un- 
loading of stores from the ys which were then able to 
navigate the river Stour as far as that city. This reference 
to the Romans prompts the remark that to-day there is 
still in service @ wi which was built by the Romans, 
and restored by the Normans. That is the Fossdyke 
Navigation, which connects the Trent with the Witham 
at Lincoln, and is 11 miles 14 chains in length. It was 
leased by the Corporation of Lincoln to @ private pro- 
prietor in 1740, and has eventually passed, thro the 
former Great Northern Railway, to the L.N.E.R. As 
long ago as the Royal Commission of 1906-09 on Canals 
it was said that “ this navigation is carried on at a loss, 
and the manager of the Great Northern Railway Com- 
pany stated his view that, had not the railway company 
been under an obligation to maintain it, it would probably 
have shared the fate of some neighbouring waterways, 
and fallen into complete disuse.” 


Tue King’s Cross Station of the former Metropolitan 
Railway is to be reconstructed by the London Passenger 
Transport Board. It is to provide an island 
platform between the two Inner Circle lines, about 170 
yards westward of the present station. That will be 
almost directly over the platforms of the King’s Cross 
tube station, and will allow for direct communication by 
escalator instead of by means of a subway from the Metro- 
politan Station to the booking hall of the tube station and 
thence by a lift. There will be no difficulty about space 
for the new island platform, as when the railway was con- 
structed additional width was provided at that point for a 
connection with the London and North-Western Railway 
at Euston. As is generally known, there are two additional 
lines running Citywards from King’s Cross, which are 
known as the Widened Lines. They mainly convey pas- 
senger trains between the L.M.S. at Camden-road, also 
the L.N.E.R. at King’s Cross and Moorgate. Their more 
important use is for exc between the northern lines 
and the Southern Railway. With the idea that the 
Widened Lines could assist in carrying some of the main 
line traffic during the rush hours, the eastbound line was, 
in 1925, jomed up to the eastbound main line by a junc- 
tion near Euston-square Station, and was equipped for 
electric traction. 6 idea had not the anticipated value, 
and so the connection has been taken out, and the extra 
width for the island platform thus provided. 


In the report of Colonel Mount on the Welwyn Garden 
City collision, reference was made to the fact that signal- 
man Howes, when he came on duty at ten o’clock on the 
evening of June 15th, was handed a notice on @ question of 
discipline which occurred on May 18th. What had 
happened was that through the premature lowering of 
the up outer home signal—which should have been kept 
at ‘‘ danger” a little longer, seeing that the inner home 
signal-was “ on ’—the driver over-ran the latter signal. 
The signalman and driver agreed not to report the matter, 
but it became known, and Howes was reprimanded, and 
it was a formal intimation of that fact which the man 
was given on his going on duty. It was not alleged that 
this incident disturbed him in his mind, but it led to 
Colonel Mount ing to a case he dealt with in 1924. 
That occurred at Stoke Works Junction, near Bromsgrove, 
L.M.S. Railway, on February 23rd—see THE ENGINEER 
of October 3rd, 1924—where the signalman, on going on 
duty at 10 p.m, was handed a notice charging him with a 
certain irregularity.” The shock of this, the man claimed, 
rendered him ly unfit for duty. So much so, that 
he collapsed, and could not account for his actions 
for roughly an hour. The charge was one of insubordina- 
tion and being guilty of conduct unfitting hini to be a 
signalman. It was not, therefore, of a minor routine 
character, but a matter involving the man’s career. 
Colonel Mount thought, therefore, that it would have been 
preferable to have presented the notice when he was 
leaving rather than joining for duty. In the present case, 


Colonel Mount makes a similar recommendation. 


Miscellanea. 





A SCHEME is under consideration to duplicate the 
Clarence Dock power station at Liverpool. 


Work is to begin at once on an hydro-electric station 
near the Silent Pool at the Victoria Falls for the supply 
of current to the town of Livingstone. 


A NEW 8 reservoir is to be constructed by the 
Metropolitan Water Board in the Thames Valley at 
Staines at an estimated cost of £1,239,000. 


Tue Committee of the I.E.E. Meter and Instrument 
Section has eleeted Mr. O. Howarth to be the Chairman of 
the Section for the session 1935-36, in place of the late 
Mr. W. Holmes. 

Tue twenty-sixth annual exhibition of scientific 
instruments and apparatus, organised by the Physical 
Society, is to be held from January 7th to 9th, 1936, at 
the Imperial College of Science and Technology. 


Twetve skilled mimers are to be recruited in this 
country by the Overseas Settlement Department, and 
given employment in Southern Rhodesia. If it is found 
that they are adapted to the work, it is possible that further 
parties will follow. 

A REPoRT of the Amalgamated Engineering Union shows 
that during September there was a net increase in member- 
ship of 2490, and that the number of unemployed members 
had decreased by 624. During the first nine months of the 
year the membership increased by 16,895. 


Tur Monmouthshire County Council has approved in 
principle of a bridge over the river Severn, but declines to 
commit itself to any of the schemes suggested. The 
Bridge Committee reported that it considered that it was 
@ national scheme and should be a national charge. 


On September 30th the Boulder Dam project was 
dedicated by President Roosevelt. When the lake, 
which has been forming behind the dam since early in 
February, reaches its full size, it will be 115 miles long 
and 40 miles wide at the Virgin River, 30 miles upstream 
from the dam. 


AOCORDING to reports, the Dutch Government has set 
up a Metal Committee, which is to make economic-techno- 
logical investigations into the possibility of establishing 
metal industries in Holland. It has already been estab- 
lished that it will be possible to erect an aluminium 
factory in the Province of Limburg. 


Waar is stated to be the highest rotating speed ever 
reached, some 1,200,000 r.p.m., has been obtamed with 
an experimental device in the U.S.A. The experiment 
was conducted with a diminutive centrifuge in which the 
rotor was spun by a stream of hydrogen impinging upon 
flutes. Once the rotor attained its speed, it rested entirely 
in @ bearing of hydrogen. 

A Power Farming Conference will be held in Oxford 
in January next under the auspices of the School of Rural 
Economy, the Institute for Research in Agricultural 
Engineering, and the Agricultural Economics Research 
Institute. The date provisionally fixed for the Conference 
is January 7th to 10th, and detailed notices of the pro- 
gramme will be issued in November. 


AT the recent Management Conference held at Oxford, 
Lord Eustace Percy drew attention to the important 
industrial question of the young adult aged 
between twenty-one and twenty-four, a question more 
important than juvenile unemplo or blind alley 
smployment in his estimation. pointed out that it 
was general practice to keep on @ boy as long as he had 
not yet reached the age to draw an adult’s wage, after 
which the position changed. One of the weaknesses to 
be met by present-day industry in the event of a steady 
expansion would be the shortage of skilled workers, the 


advantage of a mild boom. Lord pointed out 
that such an evil would have to be met by a sufficiently 
flexible science of management. 


A NEW electrical-resistance alloy “ Kanthal,” with 
an operating temperature higher than 2460 deg. Fah., 
which has been evolved by the C. O. Jelliff Manufacturing 
Corporation of Southport, Conn., is described in a note 
in the Iron and Coal Trades Review, This new metallic 
element not only operates at higher temperatures than 
any other previously known base metal or alloy without 
protective gases, but also possesses unusual oxidation- 
resisting qualities. It is said to have @ much higher 
specific resistance (35 to 40 per cent.) and lower specific 
gravity (10 to 15 per cent.) than nickel-chrome alloys, and 
is particularly free from attack in the presence of sulphur, 
Three grades of “‘ Kanthal ’’ are marketed, A-1 maximum 
2462 deg. Fah. for electric furnaces, A-1 maximum 
2372 deg. Fah. for domestic appliances, and D maximum 
1150 deg. Fah. for most purposes where nickel-chrome 
is now used, to which it has the advantage of lower cost 
and longer life at equivalent temperatures. 


THE method of locating and ee oe holes from 
0:008in. to 0-010in. diameter in ing plates 
of small clock movements, which is used in the tory 
of the Geophysics Survey Corporation, Dallas, U.8.A., 
is described in The Machinist by Mr. J. A. rs 
The locations of the holes are laid out by means of a 
vernier height gauge, cross lines being scribed. To 
centre the locations of the holes by any indicating means 
is impossible, yet they must be centred and 
quickly, and the following method is employed. The 
tailstock of a precision bench lathe is removed and is 
replaced by a fixture holding a short-foeus prismatic 
telescope, so that whatever is in range of the objective 
lens may be viewed at a right angle through the eyepiece 
which faces the headstock. Care has been taken that the 
intersection of the cross hairs in the telescope coincides 
accurately with the centre of the lathe spindle. The 
operator clamps a bearing plate on the face plate of the 
lathe, views it through the telescope, and then taps it 
until the intersection of the scribed lines on the plate 
coincides with the cross hairs, as seen through the tele- 
scope. Removing the telescope barrel from the fixture, 
he inserts in its place a duplicate barrel carrying a jeweller’s 
drill, and proceeds to drill the hole. 


number actually in employment — insufficient to take | 





Air and Water. 





TEN airships to be constructed in Germany have been 
ordered for the United States and will be used for adver- 
tising purposes. 

A GLasGow firm has been commissioned by the Govern- 
ment to construct an airport at Perth. The value of the 
contract is estimated at between £20,000 and £30,000. 


Tue first of the two new “G’” class destroyers being 
built at Linthouse by Messrs. Alexander Stephen and Sons 
was launched recently, and was named H.M.S. “ Gallant.” 


A NUMBER of executives of the Southern Railway are 
going for a six weeks’ tour in the United States and Canada 
to study docks, rail, road, and air transport developments. 


Durine September there were fifty-one launches of 
lifeboats to the help of vessels in distress. Forty-one lives 
were saved and help was given to fourteen boats and 
vessels. Altogether 312 people have been rescued this 
year. 

Tue fist commercial vessel to make the passage through 
the Arctic, the “Stalingrad,” has arrived at London 
from Vladivostok. The ship left Vladivostok on June 
25th Jast, and made the passage of some 8000 miles without 
the help of ice breakers. 


ACCORDING to a recent announcement, a company has 
been formed to promote a northern air service between 
Europe and America. It is intended that machines shall 
fly by Denmark, Scotland, the Faroe Islands, Iceland, and 
Greenland to Canada and the U.S.A. 


AccorpDInG to official German statistics, since the middle 
of 1931 the gross tonnage of the merchant fleets of the world 
has shrunk by 5,300,000 tons to 64,800,000 tons at the 
end of June this year. Nevertheless, the total is 32 per cent. 
larger than at the outbreak of the war. 


Tue new French 26,500-ton battleship “‘ Dunkerque ” 
was “ launched” on Wednesday, October 2nd, by being 
floated and towed out of the dock in which the vessel was 
built at Brest. This warship is 657ft. long and will have 
an estimated speed of between 28 and 30 knots. 


TWELVE persons, the nine passengers and crew of three 
of a United Air Lines mail aeroplane, bound from Oak- 
land, California, for New York, were killed, 15 miles west 
of Cheyenne, Wyoming, when the machine crashed on a 
hillside in the early hours of Monday, October 7th. 


Fovr new submarines have been added to the Italian 
Navy after successful trials. Three are vessels of 2000 tons 
displacement with a surface speed of 17 knots and a 
cruising range of some 11,000 miles. The fourth is a sub- 
mersible mine-layer with a displacement of 1883 tons and 
a speed of 15$ knots. 


Rattway Arr SERVICES announce that with the con- 
clusion of their summer services their machines have now 
flown 500,000 miles on regular services. The bookings 
for the six months from January to June, 1935, were as 
heavy as for the whole of 1934, and the carryings increased 
by more than 300 per cent. as compared with last year. 


THE scheme for the new aerodrome in Rangoon is now 
ready, according to a note in Flight. It remains only to 
decide whether the mt aerodrome should be exten- 
sively improved or whether a new site should be selected. 
The rumour that if a new aerodrome is built the present 
one will be used for military aircraft is denied by the local 
Director of Civil Aviation. 

Tue Air Ministry announces that Mr. F. G. L. Bertram, 
who retired from the post of Deputy Director of Civil 
Aviation on October Ist, has been succeeded by Mr. J. G. 
Gibson, for some time an Assistant Director of Civil 
Aviation. The services of Mr. Bertram are being retained 
for a limited period, for special work in connection with 
the new Empire Air Mail Scheme. 

A NEW company, British Continental Airways, Ltd., 
announces that it is about to establish regular daily 
air services to Amsterdam (by way of Antwerp), Brussels, 
and Lille. Negotiations with the foreign Governments 
concerned have been successfully completed. The services 
will be operated from Croydon airport. On all three routes 
there will be one service in each direction daily to begin 
with and an increasing number next spring. 

Tue Spanish Government has decided on the construc- 
tion of a special fleet for fruit exports from the Canary 
Islands to Spain and other countries. All Spanish yards 
have been asked to tender for fruit cargo vessels with a 
minimum cargo storage of 500 to 5000 registered tons. The 
is to be 12 knots, and the Spanish Government will 
provide 50 per cent. of the actual building costs. In the 
invitation to tender the Government draws attention to 
the fact that the contracts can only be given to Spanish 
if their prices at least approximate to those of 
British firms. 

Ir is reported that a Soviet aeronautical engineer has 
constructed @ new form of parachute with a safety valve. 

The safety valve enables the parachute to be opened and 
closed during flight, with a view to increasing or lessening 
the speed of the drop. It also permits a certain amount of 
direction on the part of the parachutist. Recently, during 
a trial of this new parachute, a flier dropped from 4500ft. 

and, half ing the safety valve of the parachute, was 

able to avoid the shock which is usually experienced with 

the ordi parachute when the envelope opens. Further- 

more, he was able to limit the speed of his descent from 

90ft. to the second at the beginning of the descent to 12ft. 

a second nearer the ground. — 

Tne all-welded oil tank steamer “ Moira,” completed 

by Swan, Hunter and Wigham Richardson, Ltd., Wallsend, 

in May, 1935, has returned to Wallsend to be dry-docked 

after a voyage across the Atlantic, during which heavy 

weather was encountered, and also a voyage to the West 

Coast of Africa. Examination of the ship shows that, 

notwithstanding the bad weather experienced on her 

first voyages, there is not the slightest sign of strain or 

leakage anywhere in the hull of the ship, and the severe 

tests through which the ship has passed have demon- 

strated the efficacy of the welded type of ship. The 
“‘ Moira ” is a ship of 1560 gross tonnage, 245ft. long, and 

carries 2450 tons deadweight. 
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CENTRALISING THE STEEL TRADE. 


Wit the autumn has come a renewal of the 
negotiations between the British Iron and Steel 
Federation and the Continental Steel Cartel, which 
were broken off in August after details of the agree- 
ment regarding the British home market had been 
settled. Last week meetings were held in London 
and details of the export agreement, such as quotas 
for overseas markets, were discussed; but it is 
understood that no important decisions were 
reached, and that another meeting is to be held 
later in the month. The arrangement arrived at 
in August provided that the export quotas of the 
countries in the Steel Cartel and of the steel 
makers in this country should be based upon the 
total export trade for 1934. This gave the Con- 
tinental makers a better tonnage than had the 
year 1933 been taken as a basis, as was done in the 
case of the British home market. An interesting 
provision of the export agreement was that should 
the sales during the first year exceed the total 
exports for 1934, two-thirds of the excess up to a 
maximum of 145,000 tons should be given to the 
British makers. It is obvious that it will not be 
easy to fill in details of this skeleton arrangement, 
and consumers in overseas markets are naturally 
anxious as to the development of an agreement 
which affects their interests. In those markets in 
which there is already a steel industry the situa- 
tion will require to be handled with tact and discre- 
tion, and where there is no local steel works the 
susceptibilities of the buyers will have to be taken 
into account. In spite of the dragooning to which 
it has been subjected, even the home market has not 
yet been squeezed into the pattern desired by the 
Federation, and’ there still remain important 
interests which refuse to submit to the dictation 
of that body. It is an open secret also that some 
difficulties have arisen with regard to the quota 
for the British market which will shortly have to 
be settled. 

Not least among the outstanding questions is 
the problem of how most effectively to control the 
imports of steel from non-Cartel countries. These 


are not large ; but now that the imports from Cartel 





countries have been so drastically reduced, they 
have proportionately gained in importance. The 
Continental makers are disturbed at the extent to 
which such materials as cold rolled strip and light 
rails, which are not controlled by the Cartel, have 
been imported from the Continent. The British 
steel makers believe that all steel imports should 
be regulated by a system of licences which should 
be issued by the Federation, but it is difficult to 
seen how this method could be enforced unless 
special legal powers were granted this organisa- 
tion. To most people, however, it would seem 
incredible that such statutory authority should be 
given to a body of traders which is responsible only 
to its own members. It must be admitted, how- 
ever, that the steel makers have gained much 
encouragement from a proposal which has been 
put forward by the Belgian steel makers to their 
Government for similar powers. It is probable 
that the Cartel would not object greatly to the 
licencing proposals were it not that some of its 
members fear that it would be a step towards the 
taking over and selling of all imported steel by the 
Federation. This idea is said to be greatly favoured 
by the British makers. So far, the Continental 
manufacturers have been adamant in their refusal 
to entertain the suggestion, but the position is 
rather complicated, since if the Continent, by 
reason of an increase in prices and extras, is unable 
to sell its quota in the British market, it is under- 
stood that the Federation will take over and dis- 
pose of the unsold balances. There are interests 
even within the British steel industry that doubt 
the wisdom of centralising so many commercial 
functions under one authority. The movement, 
however, does not end with the control of all 
imports and a project for setting up a central 
organisation for the sale of British steel is causing 
uneasiness in many works offices. There is also a 
fear that branches which have been established by 
steel companies in foreign markets may either have 
to be closed down or taken over by a projected 
export organisation, and it is not surprising that 
many firms regard the proposal that they should 
scrap these selling organisations with anxiety. 
It is perhaps a logical outcome of the division of the 
export markets between the British and Continental 
steel makers by a quota arrangement, and the re- 
arrangement of export prices to avoid competition, 
but apart from any other objection, it might mean 
in some markets the loss of goodwill built up by 
individual effort. The most recent move in the 
direction of eliminating competition is the agree- 
ment by which Continental steel plate makers 
undertake to adopt the British list of extras and 
the British agree to quote a price just above the 
c.i.f. quotations which the Continental makers 
have worked out for all ports of importance in the 
world. It is an open secret that the next step will 
be a similar arrangement with regard to struc- 
tural steel sections. 


It cannot be denied that the British steel 
makers have moved towards their goal with ruth- 
less determination and a certain disregard for the 
susceptibilities of other interests. It will be some 
time before it can be seen whether the industry 
will gain by these methods in the long run, although 
they would certainly seem to pay in the present. 
On the export side of the market, the objective 
would seem to be the formation of something 
like a world-wide steel combine, strong enough to 
dictate alike to foreign buyers and independent 
manufacturers in the producing countries. This 
attitude on the part of steel makers has not been 
unknown in the past, and has led to the establish- 
ment of more than one foreign industry under con- 
ditions of extreme difficulty. Perhaps one of the 
most concrete examples of this has been the 
Japanese sheet industry, which is now sufficiently 
strong to compete in the Eastern markets against 
all comers. To-day the Anglo-Continental agree- 
ment is being used as an argument by those desir- 
ous of continuing and expanding a not very suc- 
cessful South African steel works. In Great Britain 
one of the greatest changes in the industry since 
the Government took a hand in shaping its 
destinies is the movement towards a bureaucratic 
system of administration. When the ‘“ reorgani- 
sation’’ scheme was first published we ventured 
to describe it as “‘ bureaucratic in inception and 
construction,’’ and time is proving the truth of 
those words. It is interesting to recall that since 
the Continental Steel Cartel commenced to func- 
tion observers have been struck by the displace- 
ment of those who had been actively associated 
with steel works by officials who had had little 
practical experience, although they may have had 
a theoretical knowledge of economics. It is to be 





hoped that the British steel industry will not 





develop similar characteristics; but the move- 
ment towards the centralisation of control carries 
with it obvious dangers. 


Overhead Line Protection. 


Since the adoption in Great Britain of overhead 
transmission and distribution lines on an extensive 
scale, the need for increased attention to the 
problem of preventing service interruptions has 
become apparent to manufacturers and supply 
engineers alike. Conductors, transformers, and 
switchgear exposed to the elements are more 
liable to come to grief than cables buried under- 
ground, and transformers and switching equip- 
ment housed in buildings. Whatever advantage 
transmission lines and outdoor apparatus may 
show as regards initial cost, they can scarcely be 
claimed to possess the desirable quality of good 
reliability. Lightning surges and short circuits, 
caused by birds and objects, such as tree branches, 
bridging lines, continue to impair reliability and 
thus tend to destroy faith in electricity. But to 
assert that all that has been done to try to avert 
trouble has been of no avail would be far from 
true. Special insulators for service in industrial 
areas in which atmospheric conditions are liable 
to lead to flash-overs have considerably minimised 
troubles in such places, although a cheap insulator 
suitable for universal service remains to be pro- 
duced. Lightning has proved such a formidable 
obstacle to continuity of supply abroad that 
no end of research work has been carried out with 
the object of finding ways and means of dealing 
with it. While these investigations have led to 
improved operating conditions, owing, in some 
measure, to the use of overhead and buried earth 
wires, complete immunity from lightning troubles 
has by no means been realised. 

Non-resonating transformers, Thyrite and other 
arresters, and surge absorbers, are among the 
devices evolved to overcome the detrimental 
effects of lightning discharges. Contrary to what 
was apparently originally supposed, the British 
grid, or at any rate, its secondary lines, has not 
escaped the influence of these discharges, which 
are now claiming the attention of the E.R.A. 
But British research workers will do well if they 
succeed in getting ahead of American workers, 
who have now acquired much valuable experience 
in this field. Study of American reports on light- 
ning investigations can scarcely fail to help others 
engaged in the task of protecting electrical lines 
and apparatus against atmospheric disturbances. 
No doubt these reports are perused by many trans- 
mission engineers, but we may perhaps be excused 
for calling attention to one or two of the most 
recent American ideas. Schemes designed to 
get rid of faults by isolating the circuits on which 
they occur, until such time as they can be returned 
to service in a sound condition, scarcely call for 
consideration. They are well known to engineers 
in this country. A very different scheme favoured 
by many Continental engineers, and employed 
extensively in Germany, is that which involves 
the use of the Petersen coil which forms an induct- 
ance. The coil is connected between a transformer 
neutral and earth, and therefore deals with line- 
to-earth faults exclusively. On the occurrence 
of such a fault the lagging current that is per- 
mitted to flow approximately equals the line 
charging current, and the two currents neutralise 
each other, thus extinguishing the arc. But the 
scheme is only applicable to systems on which no 
neutrals are earthed, except through Petersen 
coils. Long experience with these coils in Germany 
and elsewhere has shown that, they clear line-to- 
earth faults effectively, although when changes 
are made in the length or number of lines protected 
the coils must either be adjusted to suit the new 
conditions or be replaced by other coils having 
the correct inductance. As in common with this 
country, the American electricity supply systems 
have, for the most part, earthed neutrals, little 
use has been made of Petersen coils, on the other 
side of the Atlantic, but other ingenious devices 
have been evolved by American engineers. One of 
the latest is the expulsion protective gap, applied, 
we believe, for the first time to 132 kV lines in 
1933. It consists, in its simplest form, of a fibre 
tube resembling the tube of an expulsion fuse, but 
with the fusible element omitted. A solid electrode 
at one end projecting into the interior and a tubular 
electrode at the other end reduce the internal 
flash-over voltage to a value less than the external 
value. The flash-over voltage of the complete 
assembly, which includes an external gap as well 
as that inside the tube, is less than that of the string 
of insulators across which it is connected. Thus 
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any flash-over caused by high voltage across the 
insulator string takes place inside this protective 
device, and the short circuit is interrupted by the 
expulsion action of the tube without tripping the 
circuit. The device as applied to 132 kV lines 
consists essentially of two gaps inside two 
fibre tubes connected in series with an external 
gap, and the complete assembly is inserted between 
the line wire and earth close to the insulator 
string to be protected. The lightning fault record 
of two 132 kV lines equipped with these protective 
gaps has shown a great overall improvement. 
Considering the device is relatively new, its per- 
formance is to be regarded as satisfactory, although 
it is not yet possible for users to decide with 
certainty whether the maintenance cost will be 
reasonable or otherwise. Another piece of 
apparatus now utilised in America for dealing with 
line faults is an oil circuit breaker which recloses 
immediately after it has been opened. As many 
causes of short circuits are of very short duration 
these breakers have been introduced to re-establish 
the circuit without delay, and interruption of the 
current is virtually eliminated. All motors on the 
circuit must naturally have time—delayed under— 
voltage releases to ensure that they are not dis- 
connected from the circuit during the short time 
it is de-energised. It is then possible for the 
breaker to open and reclose with no detrimental 
effect on the load, which may, of course, consist 
of other consuming devices in addition to motors. 
On one American system on which these breakers 
are employed it has been found that a circuit can be 





immediately returned to service after nearly 90 per 
cent. of the faults. Several types of these breakers 


are produced. Some, applicable to attended sub- 


stations, are designed for one immediate reclosure 
only. Others perform the operation several times 
until they are locked or remain closed like reclosing 
breakers associated with certain overhead lines 
Experience indicates that the 
value of these breakers increases with the pre- 
valence of lightning and when faults arising from 
other causes form a smaller percentage of the total 
Up to the present the breakers 
have not proved unduly expensive to maintain. 
On systems subject to faults resulting from transi- 
tory causes, such as lightning, they are said to 
have afforded an inexpensive and effective means 
of improving the service. 
the circuit the period during which the lines are 
de-energised is so short that consumers are not 
aware in most cases that the supply has been 


in this country. 


number of faults. 


interrupted. 


Whilst lightning in parts of America is more 
prevalent than it is in this country, and the 
American schemes that have been devised to 
grapple with it may not always be deemed by our 
electrical people to be desirable, a study of 
American practice is, to say the least, both interest- 
ing and instructive. No other country has published 
more on this important subject of overhead line 
protection, which, since the advent of the grid, has 
claimed the attention of British research workers 
and others who previously had little need to give 


it the consideration it now demands. 








The Cape 


No. 


MIVHE Cape Cod Canal, after twenty-one years of 

service, is now undergoing modernisation in con- 
formity with a programme that will entail outlays 
totalling more than 31,000,000 dollars. The primary 
purpose of these changes is to increase the capacity of 
the waterway and to make the route safer for the 
much greater volume of coastwise shipping that is 
expected to utilise it hereafter. The canal was first 
made available to shipping at the end of July, 1914. 
The first white settlers on Cape Cod Bay 300 years 
ago advocated the construction of a canal across the 
peninsula, so that vessels should not have to skirt 
the cape—a route which has since taken a toll of 
thousands of lives and has occasioned marine losses 
aggregating many millions of dollars. Although 
repeatedly urged or endorsed by the State of Massa- 
chusetts, the National Government and other bodies, 
the construction of the canal was postponed until 
after a charter was granted to the Boston, Cape Cod 
and New York Canal Company in 1899. The great 
stumbling block was the heavy cost, and the canal 
company had not at its command sufficient funds to 
start work before June, 1909, when excavating was 
begun. Even then progress was slow for several 
years, owing to the unfitness of the mechanical equip- 
ment available for the task. In addition, the engi- 
neering organisation was very incompletely informed 
concerning the geological formation along the line 
of the canal. 

The peninsula of Cape Cod constitutes a salient 
extending eastward from the coast of Massachusetts 
for a distance of 32 miles. It is in the form of a low- 
lying sandy arm, bent at right angles, and is flanked 
by shoals to the seaward. There is no shelter for 
coasting vessels between Provincetown, near Race 
Point, at the north end of the cape, and the harbour 
on Marthas Vineyard, lying off its south-west shore. 
The exterior coast is frequently swept by severe 
easterly gales, and fog prevails within the area for 
more than 1000 hours annually. Statistics for the 
period between 1900 and 1921 reveal that the wrecks 
on the coast of Cape Cod have annually caused pro- 
perty losses averaging 544,000 dollars and a sacrifice 
of fifteen lives. It was to avoid this loss and to pro- 
vide a shorter and safer route for coastwise trade 
between Boston and the south that the Boston, Cape 
Cod and New York Canal Company undertook to dig 
and maintain a sea level canal that would be sup- 
ported by tolls levied on the shipping attracted to the 
waterway. The run from Boston to New York 
through the canal is 165 miles shorter than the open 
sea route round Nantucket Shoals, followed by a 
considerable percentage of the larger coastwise craft. 

Although conceived as a shorter and safer run for 
traffic between New England and the seaboard south 
of Cape Cod, the canal, except for a short period, has 
never drawn to it the volume of shipping contem- 
plated by its promoters. It was opened to vessels 
of not more than 15ft. draught in July, 1914; but 
it was not until April, 1916, that the State of Massa- 
chusetts approved the canal on the basis that the 
excavated prism afforded a channel bottom width of 
not less than 100ft. and a depth of 25ft. When the 





Cod Canal. 


I. 


undertaking reached that stage 
those behind it substantially 13,000,000 dollars. As 
a business venture, its outlook was not promising 
when the Government took it over in July, 
a wartime measure, following attacks by a German 
submarine on shipping in the neighbouring coastal 
The operation of the canal was placed in the 
hands of the Railroad Administration, a temporary 
Federal organisation, and tolls were almost imme- 
diately reduced, The property was finally purchased 
from the private owners for 11,500,000 dollars, and 
on March 31st, 1928, the Government took over its 
full control and assigned the task of maintenance and 


waters. 


Although they break 


», it is said to have cost 


1918, as 





waterway is virtually limited to vessels not exceeding 
20ft. in draught, Of the total coastwise traffic 
between Boston and southern ports, only about 20 per 
cent. passes through the canal. The improvements 
now being made are aimed at making the canal a 
route that will attract to it most of the vessels carry- 

ing 7,000,000 tons of cargo that now skirt the peninsula 
by the open ocean passage. These craft follow the 
outside route because of the undeniable hazards 
incidental to the use of the canal. According to a 
Government report published in 1931, fully seventy- 
five accidents occurred in the canal during a period 
of less than fifteen years, and those mishaps occa- 
sioned a total estimated loss in excess of 800,000 
dollars. 

The canal consists of a land cut 7-7 miles long across 
the peninsula between Cape Cod Bay on the north 
and Buzzards Bay on the south, and a channel dug 
through the shallow waters at the head of Buzzards 
Bay for a distance of 5:3 miles, making the total 
length of the route with the Cape Cod Bay approach 
some 13-5 miles. At the Cape Cod Bay end there is 
a rubble jetty on the north side of the approach, 
about 3000ft. long, and a similar jetty on the opposite 
side, approximately 700ft. in length, the two break- 
waters being 800ft. apart. The tidal wave moving 
into Buzzards Bay arrives at that end of the canal 
three hours before the flood tide reaches the Cape 
Cod Bay end, and conversely the ebb starts at the 
Buzzards Bay end three hours before the flood tide 
at the Cape Cod Bay end reaches its crest. The 
situation is made more difficult by the differences in 
the mean range of the tides in the two bays. In 
Buzzards Bay the mean range is a little less than 4ft., 
while in Cape Cod Bay it is about 9-3ft. Normal 
spring tides increase the range in Buzzards Bay to 
6-1ft. and in Cape Cod Bay to 12-4ft., and storm 
tides may amplify these ranges by several feet. 
Meter readings have indicated maximum current 
velocities in the canal of 7ft. per second at the peak 
of normal spring tides. Slack water in the canal 
covers a period of about 10 minutes, but there are 
times when it is not longer than 5 minutes. Almost 
from the moment when the two bays were put into 
communication, the currents began to scour the 
sandy flanks, and the passage of traffic soon caused 
additional trouble by disturbing the riprap on the 
banks. Four years ago it was reported that probably 
95 per cent. of the original riprap had either become 
submerged or was so displaced as to afford no pro- 
tection to the flanks of the canal. The resultant 
shoaling made it impossible to keep the channel 
deeper than 22ft., despite the expenditure of more 
than 190,000 dollars annually on continual dredging. 

The canal was cut through a glacial terminal 
moraine composed of sand, gravel, and granite 
boulders. Although borings had been taken along 
the projected line, they did not give a true indication 
of the troublesome obstacles that would be encoun- 
tered deep underground. Operations had not) been 
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operation to the Chief of Engineers of the U.S. Army, 
the route then becoming a toll-free waterway. Traffic 
through the canal has been increasing since that date. 
During 1928 it reached 1,405,782 cargo tons, and in 
1933 it amounted to 2,804,998 cargo tons. 
same interval the number of ships using the canal 
mounted from 9312 to 11,022, and the passengers 
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ROUTE OF THE CAPE COD CANAL AND KEY MAP 


carried averaged 200,000 annually. 


While designed for a minimum depth of 25ft., the 
erosion of the banks and the continual shoaling of 
the channel in the narrower sections of the land cut 
have made it next to impossible to maintain the 
originally prescribed depth. 


In the 





At the present time the 


under way long before the contractors found that 
the formation, supposed to be for the most part of 
sand, was interspersed with cobbles, layers of 
cemented gravel, and boulders weighing up to 30 
and 40 tons. The hydraulic dredges proved unsuit- 
able for the work, and dipper dredges had to be 
brought into service; but those machines were of 
an old type and were incapable of handling the heavy 
excavation. It was not until July, 1912—three 
years after the beginning of digging—that two dipper 
dredges, of 8-yard and 10-yard capacity, were put 
on the job, supplemented by steam shovels, which 
were used on the dry excavating work. Rapid pro- 
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gress was made from that time onward. The steam 
shovels went ahead of the dredges and operated in 
three separate lengths of the canal prism, with a wall 
of uncut ground between neighbouring lengths. 
The steam shovels dug to a maximum depth of 
20ft. below the ground water level without being 
seriously troubled by seepage. The dipper dredges 
then completed. the excavation of the prism to the 
prescribed depth, and the two dredges succeeded in 
one month in removing 131,000 cubie yards of 
material. ‘The spoil from the dredges was either 
placed as a fill in low areas, on the banks, or deposited 
by scows at suitable places in the two bays. All 
told, 15,500,000 cubic yards were excavated in 
providing a depth of 25ft. in the channel, and a 
bottom width of not less than 100ft. Two gangs of 
divers were kept continually engaged in helping to 
clear away the boulders—often by blasting them 
down to grade. The last earthen barrier was broken 
through on July 4th, 1914, and before the close of 
the month some shipping was able to pass through the 
waterway. 

The terms of the charter to the canal company 
required the construction of three bridges across the 
route—two as extensions of existing highways, and 
one for the railway that links the principal towns 
on Cape Cod. One highway bridge was erected at 
Sagamore, near the Cape Cod Bay end of the canal, 
while the second was at Bourne, about 4} miles 
farther westward. The railway crossing was adjacent 
to the village of Buzzards Bay, close to the outlet of 
the canal. Each of the highway bridges is a two-span 
bascule of the rolling-support type, giving a maximum 
clearance of 30ft. in the centre of the opening—-the 
passageway being 140ft. wide between the fenders. 
The railway bridge is a single span of the hinged- 
bascule type with a clearance of less than 4ft. at 
mean high tide. This bridge has had to be opened 
for virtually every craft making its way through 
the canal. The structure is double tracked and 
carries railway traffic on the Provincetown and Woods 
Hole branches of the New York, New Haven and 
Hartford Railroad—a total of forty-four trains moving 
to and fro daily during the summer season. With 
few exceptions the vessels using the canal have 
required the opening of the spans to permit passage, 
and this situation, combined with the increased 
highway and waterway traffic, has occasioned 
vexatious delay and has added to the hazards of 
navigation. These facts enable one to understand 
the record of accidents in the canal and explain 
why traffic is passed through one way at a time, and 
why vessels of any considerable size are not expected 
to pass one another while in the canal, A _ boat 
approaching either end of the canal with three barges 
in tow is invariably obliged to carry one barge 
through at a trip—that is, to make the transit of 
7-7 miles five times before continuing on her run 
beyond the canal, entailing at least 38-5 miles of 
travel to make an effectual advance of less than 8 
miles. 

The present reconstruction work will provide a 
waterway deep enough and wide enough to permit 
two-way traffic and to afford sufficient room for a 
vessel, swung crosswise in the current, to avoid 
being crowded on to either bank, as has commonly 
heretofore been the case. In order to assure the 
fullest freedom of movement, the three old bridges 
are to be removed and three new structures erected 
in their stead. The Corps of Engineers, U.S. Army, 
which administers and maintains the canal, was at 
one time generally in favour of a plan that would 
make the canal a slack-water route by equipping 
it, near the Cape Cod Bay end, with one or more 
large locks—one at least to be 110ft. wide and 1000ft. 
in usable length, and to carry 40ft. of water over 
the sills. Such locks, while disposing of the strong 
tidal currents, would, however, have caused delays 
and shipowners protested against their construction. 
In the scheme now being carried out, there will be 
no locks and the canal will contiue as a sea-level 
waterway. It will have a depth of 32ft. and a width 
of 540ft. throughout the entire length, and, instead 
of the angular channel through Buzzards Bay, there 
will be a virtually straight channel 500ft. in width 
from the western end of the canal to a point opposite 
Wings Neck, and thence to deep water the channel 
will be 700ft. wide. The scheme as now adopted 
provides mooring basins near the Cape Cod end 
and at @ point in Buzzards Bay opposite a 100ft. 
channel leading into Onset Bay. The second-named 
bay will serve as a harbour of refuge for small craft, 
while the mooring basins will provide temporary 
accommodation of larger vessels before or after 
traversing the canal, 

The Public Works Administration has furnished 
funds, amounting to 5,783,500 dollars, for the three 
new bridges that cross the canal. The two highway 
bridges are already; completed and in service, and 
the railway bridge ‘will be ready for use before the 
close of this year. The channel span of each highway 
bridge has a clearance of 135ft. above mean high 
water, and a length, between piers, of 550ft. The 
new railway bridge, a vertical lift span, will also have 
a clearance of 135ft. and the width of the channel 
between the pier fenders will be 500ft. The lift span 
will ordinarily be held open for the passage of shipping 
and will be lowered only when a train is about to 
cross. The lighting installation will be greatly 


mounted 25ft. above the water level. At critical 
points there are to be coloured lights to indicate 
approaches to curves and bridges. 

The banks of the improved canal prism are to be 
protected against erosion caused either by the tidal 
currents or by the wash of vessels. They are to havea 
slope of 1 in 24 below mean low water and of 1 in 2 
above, and the surface protection will extend 5ft. 
above mean high water and 5ft. below mean low water 

~assuming a mean tide range of 6-5ft. The bank 
protection will consist first of a 6in. bed. of spalls, upon 
which will be laid a blanket of “‘ one-man ”’ stone, 
18in. thick. This arrangement, it is believed, will 
prevent the undermining and displacement of the 
riprap and the erosion of the underlying bank 
material. It is computed that 175,150 cubie yards of 
* one-man ”’ stone and 58,000 cubie yards of crushed 
rock or quarry spalls will be required for the pro- 
tection of the bank. 

While according to theory the deepening and 
widening of the canal should increase the current 
velocity, experts familiar with the Cape Cod Canal 
hold that the velocity will, in fact, be diminished. 
The volume of water passing through the original 
prism appreciably raised the level in Buzzards Bay 
and, to that extent, reduced the difference between 
the levels at the two ends of the canal. The pro- 
jected prism will pass more than five times as much 
water as before, and it is estimated that the water 
level in Buzzards Bay will be modified in keeping. 
This reduction in the head between the two ends 
should produce a diminution in the tidal current 
velocity. A signal sytem will control the dispatching 
of shipping, but whether or not boats of the larger 
size will move simultaneously in opposite directions 
will depend upon the navigation conditions prevailing 
from day to day and from hour to hour. 

On page 378 we reproduce four photographs illus- 
trating the canal and its bridges. 

(T'o be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FAST TRAINS. 


Sir,—The “ Silver Jubilee’ is a very good train, all 
the more welcome because it is a case of better late than 
never. But let us keep a sense of proportion. 

According to THE ENGINEER the tare weight of the 
train is 205 tons; according to Modern Transport it is 
220 tons. In any event the engine is only asked to haul 
rather more than twice its own weight at a speed’ of 
70-3 m.p.h. between London and Darlington, and an 
inclusive speed of 67 m.p.h. between London and 
Newcastle. 

Now go back forty years to the race to Aberdeen. 
On the night of August 22nd, 1895, the Webb engine 
“Hardwicke,” without the benefit of streamlining, 
superheating, or high-pressure steam, hauled a train of 
more than twice her own weight from Crewe to Carlisle 
at 67 m.p.h., the run including, amongst other things, the 
900ft. climb over Shap. The late Mr. E. L. Ahrons, whose 
knowledge of the subject was profound, maintained that 
the use of modern steel for rails and tires had materially 
increased the speed of all locomotives ; perhaps then, if 
** Hardwicke ’’ had made her run under modern conditions 
she would have done even better. 

And besides bearing in mind what has been accom- 
plished at home in the past let us remember what the 
steam locomotive is doing to-day on the Continent and 
in North America. In view of the wonderful performances 
of the French compounds for the last thirty years it is 
indeed strange that no British railway will give the French 
system a trial. 

And why must good trains only run to places at which 
one railway company has @ monopoly? Edinburgh 
should have a “ Silver Jubilee ” and Birmingham should 
have a “ Bristolian’’; public service should count for 
more than the risk of offending a rival company. 

London, 8.W.1, October 6th. W. B. THompson. 





UNAPPLIED SCIENCE. 


Sim,—It is undoubtedly true that very many mathe- 
matical discoveries, particularly in geometry, have never 
received any practical application. Some of them, such 
as Menelaus’ theorem of transversals, seem as if they 
ought to have some practical application awaiting them. 
Others, such as Fermat’s brilliant work on the theory of 
prime numbers, appear to be excursions into the region 
of pure thought and to have no conceivable use in a 
materialistic sense. 

Is it, however, true, as you suggest in your leading 
article of September 27th, that there is a vast accumula- 
tion of unused scientific knowledge outside, as well 
as within, the field of mathematics ? Your illustrations, 
I note, are all mathematical but your conclusions are 
generalised to cover the whole range of science. Can 
you name any discovery in chemistry, physics, metallurgy 
or even geology which has not been utilised, directly or 
indirectly, for practical purposes? We may, I think, 
omit astronomy from the discussion because by its very 
nature it is compelled to spend most of its time accumulat- 
ing knowledge which cannot be applied to mundane ends. 





improved, the lights being pleced 300ft. apart and 





it begins to gather facts capable of application by earth- 
bound man, 

If I am right it is only in the field of mathematics that 
the accumulation of unapplied discoveries is so great as 


to call for comment. The reason, I would suggest, is 
clear although to some it may seem startling. Relatively 
to the scope which it has to cover, mathematics is the 
least completely developed of all the sciences. Pathology, 
to take an extreme contrast, has its ignorance limited 
by the confines of the human body. Mathematics essays 
to understand the whole universe. 

Mathematics provides us with many facts which we 
cannot, or do not, use, Equally it fails to provide us 
with many facts which we could use if we knew them. 
The number of unsolved problems in mathematics is 
vast. It cannot deal with some of the simplest subjects 
without making assumptions and simplifications which 
invalidate the answer outside a narrow range. It cannot 
tell us in finite terms the period of vibration of a simple 
pendulum, it stutters over the circumference of an ellipse, 
and it breaks down when asked to state the relative 
paths of three or more mutually attracting bodies. 

Superfluity of knowledge on the one hand is matched 
by deficiency on the other. We can recognise the imperfect 
state of development of mathematics without postulating 
the nature of the developments required to make it perfect. 
I believe that in a perfect state of development the 
deficiencies would be made good and the superfluities 
would cease to be superfluous, I have however some 
doubts whether, being what we are, men and not gods, 
the perfect development of mathematics is within our 
compass. Possibly our minds are too coarse-grained to 
comprehend it in its complete significance just as the 
dimensions of the molecules in the glass of a lens set a 


limit to the range of visibility obtainable with the 
microscope. Asinus Pontis. 
October 7th. 








SIXTY YEARS AGO. 


Ir was characteristic of the Victorian age, when life 
was simpler and specialisation less marked than it is 
to-day, that engineers and scientists should exhibit a 
catholicity of interest which we, their successors, may 
envy but can rarely match. The late Sir Charles Parsons, 
himself a Victorian, displayed this characteristic by com- 
bining with his work on the development of the steam 
turbine a pronounced interest in the improvement of 
astronomical equipment. Bessemer showed it in a marked 
degree by passing from the invention of his steel-making 
process to the planning and construction of his swinging 
saloon for cross-channel steamers and to other work no 
less incongruous. Many other examples of the same 
characteristic rise before us as we look back. One which 
will probably not be familiar is revealed in our issue of 
October 8th, 1875. Beauchamp Tower’s name is 80 
decisively associated with the foundation of modern 
theories of lubrication that it is difficult to realise that he 
had any interests outside that subject. Tower's * friction 
experiments *’ were not made until 1883 and 1884. The 
issue quoted reveals the fact that before he began the work 
which was to give his name a prominent place in engineer- 
ing science he spent much time and thought on a very 
different subject. He was obsessed with the idea of deriv- 
ing useful power on board a ship from the rising and falling 
motion which she underwent when among waves. His 
plans appear to have been based on proposals originally 
advanced by a Mr. Deverell and to have been inspired at 
the outset by the practice of seamen, when hoisting a spar 
or other heavy body, of waiting to haul until the ship was 
passing over the top of a wave. At that instant the heave 
of the sea would act in opposition to gravity and make 
the spar apparently lighter than usual. Tower expounded 
his plans first before the Institution of Naval Architects 
and then before the British Association. In his earlier 
communication he spoke of the possibility of utilising the 
vertical acceleration of a ship among waves for the purpose 
of causing a weight of 100 tons to revolve in a fore-and-aft 
circle 40ft. in diameter. From such an arrangement he 
estimated that in ordinary weather about 200 h.p. might 
be obtained. On going more closely into the proposal, 
however, he found that in addition to the useful weight of 
100 tons he would need to provide machinery in the shape 
of hydraulic cylinders and air vessels representing 
250 tons of deadweight. In his British Association paper 
he advanced a modified scheme making use of a useful 
weight of 200 tons and a deadweight of only 25 tons. No 
illustration of the apparatus was given in our pages. The 
details of its design are not very clearly described. It 
would, however, appear to have consisted of a spherical 
air vessel connected to four cylinders which worked on 
rams standing on a hollow bed-plate which was fixed to the 
bottom of the ship. The heaving motion of the ship 
caused the air vessel and the attached cylinders to ride up 
and down on the rams with the result that pressure was 
eventually accumulated in hydraulic vessels from which 
hydraulic engines were supplied. Tower estimated that 
from a plant of this description weighing 225 tons all told 
he would be able in average weather to obtain over 
200 h.p. continuously. While we admired the ingenuity 
of his apparatus we doubted its practicability. No 
shipowner we thought would consent to give up one-tenth 
of the cargo-carrying capacity of a vessel for the sake of a 
few days’ shortening of the passage. 








A MACHINE for picking cotton, developed in the United 
States, is claimed to pick the cotton at one-tenth the 
cost of the usual hand picking. The machine, as described 
in Machinery, consists primarily of an endless belt carrying 
several hundred smooth wire spindles. As it passes over 
the row of cotton, the rotating spindles, which are 
moistened, automatically collect the cotton without 
damaging the plants, after which the cotton is stripped 
from the spindles and delivered by a suction fan to a 





Almost by definition it ceases to be astronomy as soon as 


container. 
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N Monday, September 9th, Section G (Engineering) 
—in addition to a meeting in its own room when 
three papers on electrical subjects were presented— 
took part in a joint discussion with Section A (Mathe- 
matical and Physical Sciences) on Lubrication. The 
chair was taken by Dr. F. W. Aston, F.R.S. (Presi- 
dent, Section A). 


LUBRICATION. 


The discussion was opened by Mr. J. Hamilton 
Gibson, who suggested that at long last engineers 
could claim that bearing troubles had been finally 
overcome. Journals and thrusts of all sizes, loads, 
and speeds need no longer cause concern to operating 
staffs, afloat or ashore ; wear had been eliminated, 
and metallic friction abolished. What friction re- 
mained was not attrition, but merely the inevitable 
viscous resistance of the lubricant between the moving 
surfaces. This was exactly calculable, thanks to the 
early research work of Tower and Reynolds, and 
later to that of Goodman, Michell, Boswell, and others. 
The whole secret of this satisfactory state of affairs 
depended not on the materials used, but on the means 
whereby pure oil was coaxed in and out of a finely 
tapered wedged-shaped space between the relatively 
moving surfaces. 

When a journal bearing was assembled with the 
appropriate radial clearance, it was obvious that, if 
the shaft rested upon its bottom “ brass,” there must 
be a very thin tapered space or wedge at each side of 
the line of contact. It remained only to maintain a 
continuous supply of oil to feed the wedge, and that 
was provided automatically in a properly designed 
bearing. The question arose, ‘“‘ But what about the 
sides and top of the bearing ? Where they of no 
value ?”” The answer was, “‘ None whatever,” except 
that they helped to retain the oil and locate the shaft, 
but in doing so a viscous drag was created which 
retarded motion and reduced the mechanical effi- 
ciency. It was interesting to note that an ordinary 
journal bearing possessed the inherent advantage of 
being able to produce within itself, however for- 
tuitously, the necessary tapered pressure oil film at 
the one place where it was most needed, 7.e., where the 
load was greatest. 

Thrust bearings presented a very different proposi- 
tion. 

After briefly describing the principles of the 
Michell thrust bearmg, Mr. Hamilton Gibson said 
that in 1917 he expermmented with journal bearings 
designed and constructed iv embody the same prin- 
ciple. A 12in. bearing with tilting pads in place of 
fixed “‘ brasses ’? was tested with remarkable results. 
The conditions were very severe, the load being applied 
both top and bottom by means of a “ nut-cracker ” 
rig. Pipet holes were drilled in the pads and hydraulic 
Bourdon gauges fitted, when pressures up to and 
exceeding 5000 Ib. per square inch were registered 
at 1400 r.p.m. Circulated oil was used and the bear- 
ing ran quite cool for several days and nights con- 
tinuously, with no sign of wear or distress. Inci- 
dentally, the bearing was only about 2in. long: One 
fact that emerged was the importance of preventing 
any tendency of the pads to “ cross-wind,” i.e., they 
had to be guided by side flanges to maintain their 
short circumferential surfaces coincident with the 
journal. 

British Admiralty engineer officers witnessed these 
journal bearing tests, and were impressed with the 
possibilities of reduced weight and space allied with 
greater reliability. The turbine bearings of a 40,000 
s.h.p. leader then building were altered to accom- 
modate tilting pads, and the vessel, after sixteen years, 
was still in active service. There had been no wear, 
and therefore no renewal of working parts during 
that long period. Equally good results had attended 
the adoption of these journal bearings in later vessels 
at home and abroad. For single and double-reduc- 
tion gears, such bearings were admirably suited, as 
the original centres between wheels and pinions were 
maintained unaltered and the bearing length need not 
exceed half the shaft diameter. For safe maximum 
loading, Michell journal bearings were usually 
designed for 350 lb. to 500 Ib. per square inch, and, 
as regards speed, an upper limit had not yet been 
reached. Going to the other extreme, an interesting 
case was that of a large slow-running bearing in a 250- 
ton oil cake crushing mill installed some twelve years 
ago. Its diameter was 293in., the speed 3 r.p.m., and 
the load 1080 lb. per square inch. 

The working temperature of oil-lubricated bearings 
was a matter that had received some attention in 
recent years. Normally, a “hot” bearing was so 
designated if it was hot to the touch, although it 
might not be more than 100 deg. Fah. Nowadays, 
a comfortable running temperature was 140 deg. Fah., 
and if a good quality of pure mineral oil was used, 
its viscosity became about 0-2 C.G.S., corresponding 
to 92-5 Redwood seconds. The cooler the oil the 
greater the drag resistance, therefore a big saving in 
power was effected by deliberately running bearings 
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at a higher temperature. Mr. H. L. Guy worked this 
out for a 32,000-kW power station, and found that 
by raising the bearing temperature from 120 deg. 
to 140 deg. Fah., a saving of £296 per annum was 
possible. A higher running temperature would, of 
course, give a still greater saving. Apparently, there 
was no reason why bearings should not run up to 
200 deg. Fah., but the oil manufacturers might have 
something to say about this. High-pressure turbine 
bearings ran quite happily at 180 deg. Fah. 

Finally, Mr. Hamilton Gibson remarked that oil 
was not the only lubricant, and that in very special 
circumstances pure water or even air was preferable. 
‘* Electro-mersible ’’ pumps were sometimes fitted at 
the tail end of a pipe in a deep artesian well, and their 
bearings were lubricated with the drinking water to 
obviate contamination with oil. The bearing surface 
was, of course, increased to give a small unit load 
suitable for the reduced viscosity of the lubricant. 
As proving that air was a perfect lubricant if the bear- 
ing surfaces were capable of adjusting themselves to 
form tapered air films, a model thrust bearing was 
exhibited, and it was added that air-lubricated bear- 
ings were an essential part of certain very high-speed, 
lightly loaded, scientific apparatus. 

Dr. W. J. D. van Dijck described a method of 
testing extreme pressure lubricants which had been 
developed by the engine testing station at Delft, of 
the Bataafsche Petroleum Maatschappij, a subsidiary 
of the Royal Dutch Shell group. The torque is regis- 
tered and the wear of the balls is measured for different 
pressures. It was pointed out that extreme pressure 
lubricants, although only developed during the last 
five years, are finding a constantly increasing use, 
not only for the lubrication of highly loaded tooth 
gears, such as the hypoid gears used in modern motor 
cars and for heavily loaded bearings, but also in the 
machining of steel, the drawing of wire, the deep 
pressing of metal, &c. In this way extreme pres- 
sure lubricants were used to secure a lubrication 
under pressures and temperatures far higher than 
normal lubricants could stand. The apparatus 
described by Dr. Dijck was demonstrated in its 
original form for the first time at the World Petroleum 
Congress in London in 1933, but the apparatus has 
been further developed and improved, without, 
however, changing its fundamental principles. The 
latest form of the apparatus was exhibited and 
demonstrated. It consists of a support on which a 
vertical electric motor is mounted, the vertical shaft 
of which terminates in a clamp which grips a steel 
ball-bearing ball of jin. diameter. Under this ball 
there is a table which can be moved vertically up and 
down by means of a lever. On this table a turnable 
cup is placed, resting on a ball bearing fixed to the 
table. In this cup there are three }in. ball bearings 
clamped in such a way that their centres are in a 
horizontal plane. The oil sample to be tested is 
poured into the cup, after which the cup is raised 
by means of the lever and the three balls are pressed 
against the fourth ball. Automatic centring is 
thereby secured, as the ball bearing on the table makes 
a slight horizontal movement of the cup possible. 
The pressure between the balls can be regulated to 
the desired amount by putting weights on the 
graduated arm of the lever. To avoid any shocks 
which might cause overloading of the balls, a rubber 
cushion is placed direct under the table. When the 
motor is started the rotation causes a friction torque 
on the balls in the cup and it can be measured by 
connecting an arm to a calibrated spring, and regis- 
tering the deflection on a recording apparatus. To 
simplify the calculations, the connection between the 
arm and the spring can be made at different points 
on the arm by means of a simple hook device, so that 
for any load on the balls a transmission ratio can be 
applied such that the pointer of the recording appa- 
ratus reads the friction coefficient directly. Two 
standard tests with this apparatus have been 
developed, viz.:—(1) A short-duration test, lasting 
one minute under heavy load; and (2) a long- 
duration test of eight hours, using lower loads. In 
both cases the torque during the test and the wear 
of the balls after the test are measured. The wear 
diagram obtained from the short-duration test was 
said to be of the greatest importance for evaluating 
the load-carrying capacity of the lubricants. 

It was shown that in this apparatus a good mineral 
oil cannot stand a much higher load than 200 Ib., 
and that a fatty oil will stand not much more than 
250 lb. On the other hand, an extreme pressure 
lubricant on a sulphur base showed far better results, 
whilst a lubricant on a combined chlorine and sulphur 
base or a phosphorous base would withstand a load 
ten times that of a pure mineral oil. It was empha- 
sised, however, that the properties of load capacity 
and wear measured by this and similar testing devices 
are by no means conclusive for evaluating extreme 
pressure lubricants in practice. Other factors, such 
as stability in storage and in use, the absence of corro- 
sion on the different materials with which the oil 





might come in contact, both when the lubricant is 
fresh and when it is used for long periods, stability 
against water and moisture, &c., must all be taken 
into account, as in the case of normal lubricants. 
The advantages claimed for the four-ball apparatus 
over other apparatus used for the same purpose were 
stated by Dr. van Dijck to be the constant quality of 
the ball-bearing balls permitting of perfect duplica- 
tions, the small quantity of oil used, and the inex- 
pensive test pieces, costing about 4d. each, the com. 
parative short duration of the tests, and the ease and 
speed of carrying out the tests, one skilled operator 
and an assistant being able to investigate eight to 
ten oils per day with fifty short-duration tests. 

Mr. D. Clayton (Engineering Department, National 
Physical Laboratory) described some experimental 
work on clearance journal bearings which he has carried 
out, but indicated that the field for experiment is 
very large, owing to the number of variables. The 
work done related to the primary considerations of 
bearings, viz., coefficient of friction, pressure distribu- 
tion, and attitude angle and excentricity. The experi- 
mental methods were described in detail and some of 
the results quoted. It was pointed out that the 
examination of experimental details in published work 
indicates that sufficient attention has not been given 
in a large number of cases to the distortion of the 
bearing, i.e., whilst the results might apply with 
reasonable accuracy to the practical form and con- 
ditions of the bearing adopted for experiment, the 
absolute value of the results was not high. For the 
establishment of the basic laws of bearing perform- 
ance, it appeared that high precision was required 
in the making of the journal and brass in the mainten- 
ance of the geometrical form during the tests. With 
the necessary attention to this aspect, it was then of 
first importance to establish the influence of clear- 
ance, width, circumferential length, and excentricity 
of loading on the relationships between the coefficient 
of friction and excentricity and ZN/P; Z being the 
viscosity, N the speed in revolutions per unit time, 
and P the load on the projected area of the bearing. 
As the question of the safety of the bearing arose at 
low values of Z N/P, it was important to discover how 
far true fluid lubrication was maintained with a 
decrease of ZN/P. There were a number of factors 
in bearing operation which might have an effect 
upon these measurements, and they required investi- 
gation to establish a satisfactory position. The follow- 
ing, added Mr. Clayton, might be mentioned :—-Oil 
feed quantity and pressures; method of supply of 
oil, including feed grooves; in the case of partial 
bearings, the form of the inlet edge of the brass ; 
in connection with starting and stopping under load, 
further work as regards running-in and the effect of 
quality of the lubricant (apart from viscosity) ; 
the type of bearing metal ; and the roughness of the 
surface. 

Dr. F. P. Bowden (Laboratory of Physical 
Chemistry, Cambridge), referring to experiments 
by himself and Mr. 8. H. Bastow, said that a measure- 
ment was made of the rate of flow of thin liquid films, 
enclosed between flat polished surfaces of glass and 
steel. The thickness of the film was measured by 
optical methods, and could be decreased to about 
10-5 cm. The viscosity of thin films of isotropic 
liquids, such as cyclohexane, alcohol, palmitic acid, 
and water, was the same as that of the bulk liquid, 
and Poiseuille’s law was obeyed, even when the 
liquids were cooled to a temperature near the freezing 
point. Several investigators had reported that the 
surface was capable of inducing a rigid structure in 
these liquids to a distance of 40,000 angstroms, but 
the viscosity measurements showed no evidence for 
that long range action. If such rigid chains were 
produced at all, their length was under 1000 ang- 
stroms, and probably much less. On the other hand, 
thin films of liquids which possessed a bulk struc- 
ture (liquid crystals) showed a high viscosity and 
rigidity, and could withstand a pressure of several 
centimetres of liquid without appreciable flow. The 
thin layer of oil which separated moving surfaces, 
as in fluid lubrication, would, in general, have the 
same viscosity as the oil in bulk. If, however, the 
lubricant contained a liquid crystal, the viscosity of 
the film and its resistance to shear might rise to a 
very high value. 

Dr. F. P. Bowden and Mr. K. E. W. Ridler (Labo- 
ratory of Physical Chemistry, Cambridge) then dealt 
with the surface temperature of sliding materials, and 
said that a simple theoretical calculation showed that 
the temperature at the interface between sliding 
metals might reach a very high value. It was possible 
to measure this surface temperature by using the slid- 
ing contact of two different metals as a thermo- 
couple. The electrical contact and the friction 
occurred at the same points, so that the measurements 
gave information about the actual surface atoms where 
they were rubbing. Experiment showed that, with 
moderate sliding speeds and loads, the surface tem- 
perature of polished metals might exceed 1000 deg. 
Cent. The temperature depended upon the load, 
speed, coefficient of friction, thermal conductivity, 
and area of contact, and was in good agreement with 
the theory. If one of the metals was readily fusible 
(e.g., PbBi), the surface temperature rose to a con- 
stant value which could not be exceeded, and which 
corresponded to the melting temperature of the 
metal. The fact that these high temperatures were 
reached at the points of contact of rubbing metals, 
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suggested an interesting explanation of the mechan- 
ism of surface flow, polishing and the formation of 
the Beilby layer. 
The experiments were repeated with various lubri- 
cants under “boundary lubrication ’’ conditions. 
Again, the surface temperature was high. For 
example, a polished metal surface, well lubricated 
with Castrol XL, and running smoothly with a low 
coefficient of friction showed a surface temperature of 
over 600 deg. Cent. This high temperature was 
localised at the sliding surface, the mass of the metal 
was at room temperature, and there was no evident 
sign of heating. This had an important bearing on the 
theory and practice of lubrication. The high local 
temperature caused a volatilisation and decomposi- 
tion of the lubricant molecule, and was probably an 
important cause of the break down of lubricating 
oils. A valuable property of a boundary lubricant 
was that it should be able to adhere to a red hot 
metal surface. There was a correlation between non- 
volatility and low kinetic friction, but the boiling 
point of a lubricant was only a crude guide to its 
lubricating efficiency. 
A simultaneous measurement of the electrical 
resistance, the surface temperature, and the kinetic 
friction between sliding surfaces, gave much more 
detailed information, and it had been possible to pre- 
pare compounds which had a coefficient of kinetic 
friction considerably lower than that of most com- 
mercial! lubricants. 
Mr. J. E. Southcombe (technical director, Germ 
Lubricants, Ltd.), after referring to the pioneer work 
of the late Sir William Hardy and his collaborators, 
which was being developed by the Lubrication 
Research Committee of the Department of Scientific 
and Industrial Research, concerning the fundamentals 
of boundary lubrication, said that most of the work 
hitherto published had been concerned with the 
measurement of coefficients of friction in the static 
state, but it seemed to him desirable to extend those 
studies by determinations of the dynamic friction, 
especially as lubricants in practice were not employed 
in the static state. In THe ENGINEER for April 26th, 
1929, J. H. Wells described a machine which he had 
designed and patented at the suggestion of Germ 
Lubricants, Ltd., for the measurement of kinetic 
coefficients in what might be termed a non-fluid range 
of lubrication, and some recent experiments had been 
carried out on a simplified modification of that 
apparatus. After giving details of the experiments 
and some of the results, Mr. Southcombe said that 
much more research was needed before a complete 
physico-chemical explanation of the results could be 
offered, but the profound influence of oxidation and 
polymerisation in boundary lubrication was now 
quite definite. Those two reactions went on side by 
side, and the friction at any moment appeared to 
depend on the quantity and quality of beneficial 
polar bodies, presumably developed in the oil film by 
oxidation and the quantity of deleterious asphaltic 
matter formed by oxidation and polymerisation, as 
suggested by R. O. King. The relative proportions 
of those substances formed was a function of time, 
temperature, and chemical composition of the oil. 
To be of practical value as a promoter of lubricating 
efficiency, a polar body consisting of a long chain with 
a single carboxyl group appeared necessary ; some 
hydro-carbon mixtures gave rise to small amounts 
of favourable polar bodies by oxidation and formed 
“gums ”’ only with difficulty ; other types fairly 
rapidly developed compounds which were inimicable 
to the friction, whilst some resisted oxidation to a 
marked degree, and did not form beneficial polar 
bodies. The deliberate treatment of the original oil 
with a polar fatty acid therefore appeared desirable. 
The top range of internal combustion engine work 
was largely in a boundary state of lubrication at 
approximately 200 deg. Cent., and it was interesting 
to note that commercial oils maintained a reasonable 
efficiency if ‘‘ refreshment ” of the oil was possible. 
Miss M. E. Nottage, speaking with regard to some 
experimental work she had ¢arried out at the sugges- 
tion of the late Sir William Hardy, said that the con- 
dition of boundary lubrication, as distinct from that 
of fluid lubrication, arose when the film of lubricant 
became so thin that no part of it lay beyond the range 
of the attraction forces of the bearing surfaces. 
When fluid friction alone was operative, the viscosity 
of the lubricant and the maintenance of that viscosity 
when the bearing surfaces became heated were the 
main factors which determined its friction reducing- 
properties. But when boundary conditions arose the 
viscosity of the lubricant was immaterial ; the situa- 
tion was then dominated by the chemical nature of 
the lubricant, and by the nature of the bearing sur- 
faces. A mineral oil, she continued, consisted, broadly 
speaking, of a relatively small proportion of surface- 
active polar constituents and a much larger propor- 
tion of surface-inactive non- -polar constituents. When 
a solid surface was placed in such a mixture it pre- 
ferentially adsorbed the surface-active constituents ; 
hence the boundary layer, the layer of oil next to the 
surface, might acquire properties which were quite 
different from those possessed by the oil in bulk. It 
reacted differently towards a rise of temperature ; 
it was usually more susceptible to oxidation and 
polymerisation and so on. 
The bearing surfaces used in these experiments 
consisted of a slider with a spherical face and a plane 


perature could be controlled at any point between 
18 deg. and 110 deg. Cent., and through which a 
current of clean dry air or nitrogen was continually 
passing. The surfaces were lubricated with the oil 
to be tested, and the coefficient of static friction 
measured. The temperature of the whole apparatus 
was raised, and the coefficient of friction again 
measured, and so on. In this way friction-tempera- 
ture curves were constructed. The form of these 
curves varied according to the atmosphere, air or 
nitrogen, in which the system was heated. The 
behaviour of the oil as indicated by the curves 
simulated its behaviour when used to lubricate journal 
bearings run continuously at high pressures. 

The behaviour of an oil under boundary conditions 
could not be predicted from a knowledge of the pro- 
perties of the oil in bulk; the fact that the solid 
surface might produce considerable modifications in 
the chemical composition of the oil in its vicinity 
must be taken into account. The nature of the 
bearing surface was also an important factor. The 
intensity of the attraction field of a solid surface 
varied from one kind of solid to another. With a given 
lubricant at room temperature the coefficient of 
friction was greater, the more intense the attraction 
field. In addition, however, when the system (bear- 
ing surface and lubricant) was heated, the intensity 
of the attraction field might influence the magnitude 
of the chemical reactions which took place at the 


to soluble oil showed a superior finish, and the follow- 
ing improvements :— 

(a) An increase in cutting speed from 83ft. to 
91ft. per minute, or about 10 per cent, for a four- 
hour tool life. 

(6) An increase in tool life from 710 to 1500 
minutes, or about 100 per cent., for a cutting speed 
of 70ft. per minute. 


Even better results were obtained with mineral oils 
when the following maximum cutting speeds for a 
two-hour tool life were found :— 


(a) Plain mineral oil 


.. 89ft. per min. 
(b) Sulphurised or sulpho-chlorinated mineral 


oil 97ft. per min. 
(c) Mineral oil with 0-153. Per cent. of colloidal 
graphite .. .. ‘6 

For a given canine mend ihe tool life was increased 
by 400 to 600 per cent. A clean oil and a definite 
improvement in finish were again found. 

Tests by the Institution of Automobile Engineers’ 
Research Department had shown that the use of 
an upper cylinder lubricant reduced wear at low tem- 
peratures to about a third of that normally found. 
The viscosity of the normal lubricant, however, was 
low, and the minute quantities rendered it unsuitable 
for the high temperatures and pressures which existed. 
If colloidal graphite was added, however, it assisted 
and ensured the formation of graphoid surfaces on 


106ft. per min. 


he said it was particularly suitable for lubrication 
under excessive temperature conditions, as neither 
the graphite itself nor the graphoid surfaces were 


carrier was therefore ideal for furnace lubrication, 
the bearings on die-casting machines, or for such 
applications as enamelling ovens, baking ovens, or 
the dies used for wire drawing. It was also useful 
for moulds of all types, such as glass blowing. When 
& minimum supply of oil was permissible, as with 
some machines, where the goods might be soiled by 
splashing, the use of colloidal graphite allowed a 
reduction in the feed. 
such as telephone equipment, the original lubricant 
had to suffice for long periods, or for the whole life 
of the part, and here a graphoid surface soon proved 
its worth by virtue of increased life and ease of 
operation. 


by Professor Boston to show the effect of various 
cutting lubricants on cutting 


interface. 
surface was more intense than that of a steel surface, 
and accordingly, for a given lubricant, the friction at 
room temperature was greater on the former, but when 
certain oils of the paraffin base type were heated on 
such surfaces, the increase in friction which occurred 
between 18 deg. and 50 deg. Cent. was far less pro- 
nounced on the silver alloy surfaces. 
Mr. H. Higinbotham (E. G. Acheson, Ltd.) said 
that tests by the National Physical Laboratory had 
definitely proved the value of a bearing face surfaced 
with colloidal graphite. Similar bearings were lubri- 
cated, one with plain oil and the other with the same 
oil containing colloidal graphite. On cutting off the 
oil supply the very rapid rise in friction indicated 
seizure after an average of 36 minutes for the former 
bearing. With the latter bearing seizure was not 
imminent for 26} hours, and the rise in friction was 
more gradual. Another test from the same source 
on the Lanchester machine showed a decrease of 
friction of about 15 per cent. and an increase in 
critical temperature of 18 deg. Cent. An endurance 
test on ball bearings under conditions which made the 
test equivalent to half the useful life of the bearings 
showed no measurable wear when colloidal graphite 
was used. Experiments by Thomson on the Deeley 
machine showed a reduction in both static and 
rubbing friction, especially under conditions of 
boundary lubrication. 
Tests had also been carried out by the Research 
Department of the Institution of Automobile Engi- 
neers to compare the rate of piston ring wear when 
running-in an engine on a lubricant with and without 
a@ running-in compound containing “dag” brand 
colloidal graphite. The method of test was such as 
to approximate to road conditions with frequent 
stopping and starting, each cycle consisting of five 
minutes at light load, during which time the cylinder 
temperature reached only 50 deg. Cent., and ten 
minutes at a higher load and speed with the tempera- 
ture rising to 100 deg. Cent. The engine was allowed 
to cool for fifteen minutes after each cycle. 
After eighty cycles the following total wear figures 
were found for the three piston rings :— 


Loss of 0-084 grammes 


Loss of 0-043 
(reduction 49 p.c.) 


Run 1,—Plain oil .. ea 
Run 2.—Oil — colloidal 


graphite .. es 


Run 3.—Oil nents colloidal 


graphite .. Loss of 0-037 grammes 


(reduction 56 p.c.) 


The ash content of the oils was obtained as a check, 
and the figures corroborated those for wear. 

In view of the fact that colloidal graphite had 
retarded wear of the piston rings at low jacket tem- 
peratures, when corrosion was doomed to play an 
important part, it was not unreasonable to conclude 
that it had reduced wear arising from those conditions. 
Referring to the applications of colloidal graphite, 


impaired. Colloidal graphite dispersed in a suitable 


In many light-duty parts, 


Numerous tests had been carried out at Michigan 


and tool life. 





plate. These were enclosed in a chamber whose tem- 





The addition of 0-167 per cent. of colloidal graphite 


Thus the attraction field of a silver alloy 


the top half of the cylinders, and these surfaces were 
well able to stand the high temperatures and other 
adverse conditions, also acting as a powerful protec- 
tion against corrosion. The graphite film formed by 
colloidal graphite had been observed by King to 
remain on a surface heated to 800 deg., and exposed 
to an oxidising atmosphere. Tests had also been 
undertaken to demonstrate that the sludging tend- 
encies of an oil were not increased by thé addition 
of colloidal graphite. This was clearly proved, and 
it was found that the increase in hard asphalt content 
which took place during service was actually very 
considerably reduced. 

Dr. A. E. Dunstan said that his contribution to 

the discussion was rather utilitarian because it con- 
cerned modern methods of refining oils. It was quite 
conceivable that if a lubricating oil was merely lubri- 
cant, it would not be refined at all, because obviously 
in the very process of refining, the exceedingly 
valuable polar bodies, from the lubricating point of 
view, were necessarily removed. On the other hand, 
these same polar bodies were an intolerable nuisance 
in practice, and therefore lubricating oils—he was 
speaking of petroleum oils—had to be refined in order 
to separate these particularly active and objection- 
able substances which conferred polarity and the 
property of reducing friction. Although it was 
possibly fair to say that King’s recent work on lubri- 
cation in connection with one of the Department of 
Scientific and Industrial Research Committees showed. 
that although these bodies could be removed, by the 
mercy of providence the lubricating oi] very soon 
took care to make them again, so that in the long run 
not very much was lost. For many years the ordinary 
routine practice for refining mineral oil had been based 
on the work of the very eminent James Young, that 
pioneer of mineral oil, and took the form of the 
removal of the unsaturated polar bodies by ‘acid 
and the removal of the traces of acid by absorption, 
but during the last year or two there had been im- 
portant new developments, probably brought about 
by the Standard Oil Company of New Jersey, on the 
hydrogenation of mineral oils. In the course of that 
hydrogenation work it was shown that from a con- 
ventional mineral oil stock there could be obtained a 
really highly effective, highly refined, and extremely 
useful oil, characterised by a very flat viscosity curve. 
It was obvious to the ordinary automobile engineer 
how desirable it was to have a flat viscosity curve, 
because it made starting so much easier. The viscosity 
was maintained at high piston temperatures, and it 
was rather likely that this achievement of producing 
a flat viscosity curve, or, in other words, a very 
high viscosity index, led the way to modern refining 
methods. It was only possible for him to say now 
that these modern methods were coming into prac- 
tice, and would steadily increase in their application. 
They depended on the specific solubility of unsatu- 
rated and polar bodies in a variety of solvents, and 
therefore increasing what might be called, in some- 
what slang language, the paraffinicity of the crude. 
This treatment could be brought about by a whole 
range of solvents—many hundreds in fact—and for 
the moment he would only mention half a dozen 
of them which were being used to-day, and particu- 
larly in America, and had proved quite effective in 
shifting the unsaturated bodies and increasing the 
paraffinicity. These were nitro-benzene, phenols, 
sulphur dioxide mixed with benzolene, cresols, 
furfural, and 8 § dichlorethylether. 
Wing-Commander Cave-Brown-Cave (Recorder, 
Section G) spoke of the difficulty of getting oil to work 
at high temperatures. In the case of aircraft there 
was a greater difficulty in cooling the oil than cooling 
the engine, because the amount of heat which got 
into the oil was so great. Therefore, if it were prac- 
ticable to increase the average temperatures at 
which oil could work, the cooling would be an easier 
problem. Anything that could be done to increase 
the working temperature of oil was of immense 
practical importance. 








The discussion then closed. 
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Paris Motor Car Show. 


AFTER a year of tribulation French manufacturers 
approached the Paris Motor Car Show, which opened 
on Thursday of last week and closes on Sunday next, 
with a changed outlook on the automobile industry. 
Their troubles had arisen from a collapse of great 
enterprises through loss of foreign markets, a too 
frequent introduction of new models which dis- 
organised production routine and depreciated older 
models and, generally, through the effects of a wasteful 
expenditure on competitive efforts to react against a 
declining demand at a time of economic distress by 
appealing to the public sense of novelty. Failures, 
reconstructions, and amalgamations of motor car 
firms had one good result in effecting some concen- 
tration of the industry, and in showing the necessity 
of co-operation and the desirability of organising 
the industry on economical lines. It is difficult to say 
what form that organisation can take, when the 
designing and construction of cars are still passing 
through a period of transition and cannot settle down 
to a degree of stability until buyers of cars are satis- 
tied that further progress must necessarily be slow. 
Therefore, French makers are observing in what 
manner this relative finality can be attained. They 
cannot impose new mechanical devices on users who 
have the last word in the matter, and it frequently 
happens that promising inventions or adaptations, 
which are launched with every prospect of success, 
fall flat or cannot be conveniently used in conjunction 
with some other new application. That is partly the 
case with the free wheel, which may give way to 
engine braking if devices like the Westinghouse 
system become more general. Front wheel driven 
cars have proved successful up to a point, but, apart 
from the two firms which launched them, makers who 
followed their example now content themselves with 
building such cars as a side line to the requirements of 
customers. There is consequently some indecision in 
the French attitude towards the future trend of 
design, because, as is evidenced at the Show, there is 
always the possibility of unexpected developments. 

Technical changes are observable in engines and 
transmissions, with a degree of stabilisation in frames 
and suspension systems. Engine developments are 
dependent on fuel cost and taxation, which, in the 
past, were responsible for the wide range of practice 
between high-powered American engines and the 
smaller French engines upon which economic limita- 
tions were imposed by the tax on cylinder capacity. 
The suppression of that tax, and its addition to the 
price of petrol, have enabled French makers to increase 
engime powers without appreciably augmenting fuel 
consumption. One feature of the Show is, therefore, 
an increase in cylinder bore and the use of higher 
compressions, which are possible with grades of 
petrol now available or ordmary petrol with a small 
admixture of alcohol to reduce liability to detonation, 
and with cylinder heads of aluminium alloy for heat 
radiation. The valves are almost invariably over- 
head. The tendency towards automatic driving has 
been growing for some years ‘with the aid of pre- 
selection devices for gear changing, and it is accen- 
tuated at the Paris Show by a number of makers 
adopting an electromagnetic system of variable-speed 
gear which permits of an arrangement for complete 
automatic control. The fact that a leading French 
maker has employed an automatic declutching and 
gear changing control for three years is evidence that 
it finds public favour, and some German cars are 
equipped with such devices, notably one in which an 
automatic clutch is controlled by the accelerator in 
conjunction with oil pressure from the engine lubri- 
cating pump. There has always been some prejudice 
against automatic car driving, alike from fear of 
trouble through possible complications and from the 
partial elimination of the sense of-human control that 
appeals to most drivers. But there is every reason to 
believe that the problem will continue to occupy the 
attention of automobile engineers, and the wider 
application of automatic devices probably waits upon 
the introduction of a larger number of them offering 
sufficient simplicity and reliability. A French firm 
has put on the market a completely automatic car 
with fully streamlined body, and this innovation 
provides the chief note of the Show, in the same way 
that front wheel driven cars were its principal 
characteristic a year ago. The increased cylinder 
dimensions which many firms have adopted have 
necessitated a strengthening of frames, which is 
effected by the use of bigger sections and bracing 
rather than by attempts at new combinations of 
material that have already been tried out in every 
possible manner. The welding together of two steel 
sheet channel sections at their flanges provides an 
arrangement adaptable to all requirements. Inde- 
pendent front wheels are general without notable 
innovation, but there is less tendency to apply the 
principle to rear wheels, which are quite satisfactory 
with improved springing. Low chassis for wide 
bodies are now an established feature, alike for the 
greater comfort provided and the safety of a low 
centre of gravity. The streamlining of bodies is not 
carried to the exaggerated extent that at one time 
seemed probable. It is regarded as a doubtful 
advantage where it sacrifices convenience, except on 
big cars that users require to be fully streamlined for 
fast driving. 





There is no evidence at the Show of real progress in 
the building of light high-speed oil injeetion engines 
for touring cars. One or two French and German cars 
are fitted with the opposed cylinder two-cycle engine ; 
otherwise the problem of the heavy oil engine does 
not appear, at the moment, to be occupying the 
attention of touring car makers. It is one that 
particularly concerns aviation, and the chief engineer 
of a Dutch oil company has declared that when aero- 
planes are equipped with suitable oil injection engines 
Governments will be obliged to monopolise supplies 
of gas oil which cannot be produced in unlimited 
quantities. Commercial vehicles, however, are all 
equipped with compression-ignition engines, and a 
number of makers are employing an English engine of 
this type, or are manufacturing it under licence. 
Builders of lorries have lost business through the 
limitations imposed on private owners engaged in 
public road transport, but this branch of industry is 
nevertheless active, particularly in view of the 
advantages offered to buyers of accepted types of 
lorries which are available for mobilisation. The 
bigger lorries are specially designed for such service, 
some of them with raised wheels on each side of the 
radiator with the object of climbing the opposite side 
ofa ditch. While the oil injection engine is employed 
generally on heavy commercial vehicles, there is an 
interesting departure in the Bagnulo engine, which is 
based on the principle of what is practically a distilla- 
tion of oils in a hot spherical chamber with ignition 
plug, in which they are pulverised and vaporised and 
compressed with fresh air from the cylinder. The 
fact that the cars which ran between Paris and 
French West Africa, and crossed the Sahara Desert 
each way, a few months ago were equipped with 
these engines, and used vegetable oils, suggests that 
the way may be open to further developments in the 
utilisation of all kinds of liquid fuels. The necessity 
of simplicity in the design of heavy lorries does not 
exclr le attempts to facilitate their handling by means 
employed on touring cars, and one of these vehicles 
had an electro-magnetic variable-speed gear and other 
devices providing easier control. There is promise of 
further technical achievement in what is observable 
at the Paris Motor Show, largely in consequence of 
foreign influences, and the cars exhibited by British 
and other makers reveal the international character of 
automobile progress. 








Iron Roads. 





Cast iron roads were described in our issues of December 
22nd, 1932, and April 21st, 1933. Without the necessity 
for throwing down grit, they are claimed to provide safety 
to all forms of traffic and a sure-foothold for pedestrians 
in all weathers. The “ Tri-Pedal ”’ unit system, which we 
were recently invited to inspect, was introduced in Great 
Britain some five years ago, and was first laid as a highway 
surfacing in the Victoria Dock-road, in the Borough of 
West Ham. Up to the present, no maintenance has been 
necessary, and there are said to be no signs of wear. More 
recently the Iron Paving Company, Ltd., of Abbey-road, 
Park Royal, W.10, has been entrusted with other work 
of this nature, including that of paving three stretches of 








RUNNING BITUMEN BETWEEN CAST IRON TILES 


roadway in Upper-street, Islington. Three types of 
paving units, with different surfaces, have been used on 
the three experimental sections in order that the autho- 
rities may decide which is preferable. The first section was 
Jaid m 1931, the second in 1933, and the third has just 
been completed. In all three cases the paving units are 
triangular, the only difference being the design of the 
surface. The system embodies the fundamental prin- 
ciple of three-point support. Each triangular unit rests 
on three feet cast integrally with it, thus providing stability 
and preventing breaking of the mastic joints, vibration, 
and injury to the concrete foundations on which the tiles 
are laid. The surface drains automatically and the tread 
design is claimed to obviate splashing. After the tiles have 
been laid, bitumen is run in between them, as shown in the 
accompanying ilJustration. 

Municipal authorities naturally call for a trial under 





adverse conditions and heavy traffic areas are chosen for 
the experiments. Several bus stops, as on the Folkestone— 
Sandgate road, on which rapid acceleration and decelera- 
tion of heavy vehicles occur, have been surfaced with 
these cast iron tiles, which are said to have proved satis- 
factory in all cases. 

A “ Tri-Pedal” iron paving pedestrian crossing in the 
Hammersmith-road has tiles vitreous enamelled a bright 
yellow to arrest the attention of pedestrians and drivers of 
vehicles alike. In factories of many descriptions in which 
ordinary types of flooring are liable to give trouble, the 
use of these iron tiles is said to be steadily increasing. 








All-Electric Radial Drilling Machine 


THE accompanying engraving illustrates an all-electric 
radial drilling machine recently made by Kitchen and 
Wade Ltd. of Halifax. It was designed for general 
purpose work in a shipyard but it is claimed that its 
application in other branches of engineering such as 
locomotive building would be equally suitable. The 
controls for all the motions, feeds and speeds are centralised 

















ALL- ELECTRIC RADIAL DRILLING MACHINE 


on the lower part of the drilling saddle. By means of 
these controls it is possible to select any one of thirty-six 
different spindle speeds within a range extending from 
84 to 800 r.p.m. and any one of eight feeds ranging from 
36 to 150 cuts per inch. From the saddle, too, the spindle 
motion may be started, stopped or reversed through 
friction clutches and the saddle locked to the arm and the 
arm to the column. In addition controls are provided on 
the saddle governing the motor by which the arm is raised 
or lowered on the column and the motor by which the 
column is traversed along the bed. An automatic trip 
to the feed is provided for use when drilling to depth. 
The radial position of the arm and the position of the 
saddle on the arm are adjusted by light pressure applied 
by hand. Our engraving shows a 6ft. machine mounted 
on a bed providing a traverse of 10ft. Other sizes to the 
same general design are also made. 








A.C. Motor Starters. 


A TOTALLY enclosed contactor type “ direct on ”’ starter 
for two or three-phase motors, up to 7} h.p., has been intro- 





A.C. MOTOR STARTER 


duced by Allen West and Co., Ltd., of Brighton. It is of the 
air break type, with a triple-pole vertical double break 
contactor, with all the contacts faced with silver. A 
fourth pole serves for maintaining the operating coil 
circuit, which energises a patented three-limb operating 
magnet, claimed to be silent in operation. On all three 
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phases there are adjustable magnetic overload releases, 
with oil dashpot, time lags, and a restrainer device arranged 
for resetting by a stop push button. Overloads are adjust- 
able from approximately 25 per cent. upwards by simply 
altering the setting of the self-locking dashpots. A no- 
voltage release opens the contactor when the pressure fails. 
The starter has a cast iron base and front cover, with a 
packed grummet joint, giving a dustproof enclosure, which 
can be made weatherproof when necessary. The com- 
plete breaker is mounted between two mild steel clamps, 
and can be removed partially or wholly to facilitate making 
the connections. Three dished clamps with ‘‘ knock-outs ” 
are fitted to take wooden brushes or back nuts for conduits. 
One is at the top of the starter and the other two at the 
sides. If bottom entry is required, the starter may easily 
be removed from the casing which can then be inverted. 
Other forms of cable fittings and sealing boxes can be 
fitted to meet individual requirements. Standard starters 
have “start” and “stop” push buttons on the 
front cover, but remote push buttons can be used if 
required. A button is always embodied in the front of the 
cover for resetting overloads. The accompanying illus- 
tration shows a starter with the front cover removed. 








The Control of Public Lighting by 
Photo-Electric Relays. 


ATTRACTIVE as the scheme of controlling street lighting 
by means of photo-electric relays is, its progress in this 
country to date scarcely comes up to expectations, not- 
withstanding that exhaustive tests, especially in America, 

















PHOTO-ELECTRIC RELAY EQUIPMENT FOR ROAD 
LIGHTING 


are said to have shown that the advantages are appre- 
ciable. Any system controlled solely by the prevailing 
natural lighting conditions is obviously independent 
of an estimate of what the weather conditions should be. 
Even if authorities desire to switch off the lights at some 
hour of the night, a simple form of time switch used in 
conjunction with photo-electric control meets the require- 
ment. Lack of sensitivity on the part of photo-electric 
relays is said to have been overcome. It is now possible 
to obtain a relay with two independent “ on ”’ and “‘ off ” 
adjustments, so that switching off may be made to occur 
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OPERATING TIMES OF PHOTO-ELECTRIC ROAD LIGHTING RELAY 


at a light intensity differing from that prevailing at the 
time of switching on, although the former intensity cannot 
be less than the latter ; in fact, to obviate the risk of chatter 
at the operating times, the ratio of “off” and ‘“‘on” 
intensity is about 1-5 to 1. 

The change in the characteristics of a photo-cell during 
its life (which, like that of the amplifying valves, is now 
quite reasonable) is an important factor. Tests on 


that the response changes very little if care be taken to 
shield the cell from direct sunlight. Incidentally, the 
response is proportional to the light intensity at the cell 
cathode, and when darkness prevails the cell current is 
negligible. 

The essential components of the B.T.H. Company’s 
equipment illustrated are a transformer (for A.C. opera- 
tion), @ sensitive relay, a small contactor two “on” 
and “off” adjusting rheostats, a photo-electric cell, 
and an amplifier valve. The cell produces a potential 
(which is @ function of the light intensity) on the 
grid of the amplifying valve. This potential opposes a 
fixed potential set by the adjustments, and the valve 
anode current rises or falls with increase or decrease in 
light intensity. The sensitive relay is energised by the 
anode current and the contact on the relay controls a 
small contactor which controls in turn the lighting circuit. 
The change over of control takes place immediately the 
contactor either opens or closes, and the independent 
“ off” control provides a means of compensating for the 
possible effect of an artificial illumination on the photo- 
cell when the lights are switched on. 

Normally, the contactor is arranged to close at nightfall, 
but if it is necessary in certain cases to open the contactor 
when night arrives, the operation of a small switch on 
the panel gives the effect desired. The normal range of 
adjustment is 0-2 to 10 foot-candles, which, however, 
can easily be extended when a relay is used for controlling 
interior lighting. 

The standard contactor contacts carry 7-5 ampéres at 
250 volts. When a load demanding a heavier current 
has to be carried, a larger contactor is provided in addition 
to the relay, which consumes about 15 watts with the | 
contactor energised and 8 watts with it de-energised. 

On an installation of Mercra lamps on the B.T.H. 
works drive at Rugby, a record of operating times was 
kept over a period of one year. From the curves it will 
be perceived that a variation between fifteen and twenty 
minutes above or below the fixed schedule was common ; 
in fact, the morning of November 15th was so dark that 
the switching off operation oceurred forty minutes late. 
The sudden change in April and October is due to the 
change over to and from British summer time, and, 
needless to say, this change is automatically dealt with. 
During this period no adjustment was made to the equip- 
ment. Both the original photo-cell and valve are still 
in commission. The installation has been in continuous 
service for eighteen months, the life to date of the photo- 
cell and valve being approximately 13,500 hours. 








High-speed Radial Drilling Machine. 





FoLLtow1ne the recent severance of William Asquith 
Ltd. of Halifax from the selling organisation of Associated 
British Machine Tool Makers Ltd., the firm’s range of 
manufactures, previously restricted by schedule, has been 
extended in the direction of light-duty radial and vertical 
drilling machines. Among the new machines now being 
manufactured is @ sensitive radial drilling and tapping 
machine with a non-elevating arm and an elevating 
table. This design is made in four sizes ranging from 
2ft. Tin. to 4ft. as measured from the centre of the column 
to the centre of the spindle in its farthest out position. 
Another new machine is a light vertical drill provided with 
a circular worktable which may be elevated on the column 
or swung round it in order that the work may be supported 
directly on the base-plate to which the column is attached. 
This machine will admit work up to 25in. in diameter. 

A third new design is the elevating arm radial drilling 
machine illustrated herewith. This machine is made in 
six sizes ranging from 3ft. to 6ft. in maximum radius. 
As shown in the engraving the machine is driven by a 
single motor mounted on the spindle slide. This motor 
is employed not only for the drive and power feed of the 
drill spindle but also for raising and lowering the arm on 
the column. A single lever, moving in a gate with two 
slots, controls the motion of the spindle and the arm 
movement while another lever on the spindle slide governs 
the locking of the slide to the arm and the arm to the 
column. An interlocking arrangement is provided which 











photo-cells exposed for four years to daylight indicate 





makes it impossible to operate the arm-adjusting 
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mechanism’ when the locking device is engaged. The 
arm is elevated through the agency of a screw and nut. 
Should the nut wear out, an unlikely event, a safety 
nut which is provided would prevent the arm from 
falling. In addition the elevating motion would be put 
out of action resulting in attention being called to the 


when desired, to lock the arm against radial movement 
only leaving it free to be adjusted vertically on the 
column without loss of its radial position. After a hole 
has been drilled with the machine in the fully locked 
condition, the locking lever can be moved to an inter- 
mediate position which permits the arm to be raised but 


leaves it locked radially. A reamer or other tool can 
then be inserted in place of the drill and the arm lowered 
and relocked fully. 

The arm is mounted directly on the column without 
an intermediate sleeve. The arm bearings are widely 
extended and are fitted with rollers in order to make the 
motion of the arm round the column very easy. The 
cable feeding the motor passes up the centre of the column 
to a collector at the top which permits the arm to be 
swung continuously round the column in either direction. 
Because of this feature the machine, it is claimed, is 
very suitable for use in conjunction with multiple base- 
plates. 

The spindle slide is mounted on rollers and is moved 
along the arm by means of a hand wheel, pinion and steel 





























HIGH-SPEED RADIAL DRILLING MACHINE 


chain. All the operating controls are mounted on the 
slide. The spindle is driven from the motor through a 
belt and a nine-speed gear-box, reversing being obtained 
electrically and not through clutches. A quick hand feed, 
a fine hand feed and three self-acting feeds are provided. 
The self-acting feed is engaged by bringing the point of 
the drill into contact with the work and applying a slight 
extra pressure to the handle at the moment of contact. 
An ejector device is fitted which provided the tool is 
not fixed in the spindle by a cotter ejects it from the 
tapered nose when the spindle is brought sharply back 
to the top position by means of the hand wheel. A trip 
motion can be set to stop the feed automatically at a 
predetermined depth. 

The machine will drill up to 2in. in cast iron and up to 
1}in. in mild steel. It can also be used for tapping up to 
fin. Whitworth and lin. gas threads. 








METHOD OF DETERMINING DISTRIBUTION 
OF STRESS IN FUSION-WELDED JOINTS.* 


Mvcs valuable work has been carried out by Professor 
Coker in determining the stresses in fusion joints by means 
of the photo-elastic method, but for a more readily applied 
workshop determination, manufacturers can obtain much 
useful information by use of rubber models and the 
method to be described. 

It should at first be explained that both these methods 
are primarily intended to show up the magnitude of the 
stresses in material loaded elastically, and it naturally 
does not follow that they indicate the breaking load of the 
joints, for at the time of actual failure the stress is influ- 
enced by the plastic properties of the material. This 
applies especially to ductile welded joints of dissimilar 
metals. The models are particularly useful in the design 
of fillets and reinforcements, for determining the best 
contour and avoiding high concentrations of stress, and 
the photo-elastic method is particularly useful for show- 
ing the presence of abnormal local stresses. With ordinary 
models it is, of course, to be realised that the portions repre- 
sented by the weld metal and the plate are of the same 
material, and that in an actual joint, where the materials 
are dissimilar, the stresses will be modified. 

Probably the most important point shown up in the 
various experiments by the photo-elastic method is the 
high magnitude of the local stresses that can be set up 
at the roots of fillets and at the toes of fillets and reinforce- 
ments. They point clearly to the necessity for ductile 
weld metal capable of allowing a redistribution of the 
stress and tending towards its equalisation. To effect 
this best, the ductility of the weld metal should reach 
that of the plate. 

A simple apparatus has been used by the company to 
check up certain effects in joints. For the experiments, 
rubber sheet, jin. thick, was used. Each model was 
marked longitudinally with a fine datum line at the mid 
axis and with boundary lines representing the particular 
form of weld under test. The model is suspended vertically. 
The upper end passes through a slit in the top of the 
apparatus, where it is held by a clip; the lower end is 
clipped on to a stirrup attached to a pan loaded with weights 
of known value. The apparatus is levelled by screws at 
the base, and deflections of the model are measured 
between the datum line and a fine hair stretched by a 
plumb bob. 





failure of the elevating nut. 
Although normally the slide is locked to the arm and 
the arm to the column simultaneously it is possible, 





'* From the Technical Report for the years 1933-34 of the 
British Engine Boiler and Electrical Insurance Company, Ltd. 
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Strength and Flexibility of 
Corrugated Piping.* 
By ROBERT L. DENNISON. 
No. IV. 
(Continued from page 360, October 4th.) 


Resutts oF Fatigue TEstTs. 


Method Used in Developing the Graphs of Endurance 
Properties.—The results of the fatigue tests of each of the 
series of corrugated and creased piping are shown graphic- 
ally in Figs. 21-23. The scheme used in plotting the 
fatigue graphs is the usual one for presenting results of 
fatigue testing. The axis of ordinates is scaled uniformly 
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to represent the semi-range of alternating stress while the 
axis of abscisse is scaled logarithmically to represent the 
number of cycles. The points on the graph, in general, 
indicate failures of the designated pipe shapes. In some 
cases the applied nominal stress values were raised during 
the test. Where this was done paths are shown on the 
graph to show the manner in which the specimen was 
tested at increasing stress values. Where arrows alone 
are attached to points this does not represent failure, but 
means that the specimen is to be considered as continuing 
to run beyond the plotted point. The bending moments 
and the nominal stress were computed at the point of 
actual fracture for each specimen. In cases where the 
stress cycle varied from 0 to a maximum the range was 
transformed for plotting purposes, as previously explained, 
to an equivalent range for alternating stress. The plotting 
of the fatigue graphs follows the practice in use at the U.S. 
Naval Engineering Experiment Station. Weight was given 
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FiG. 23—RESULT OF FATIGUE TEST 


to the individual points, giving due regard to the effects 
of under-stressing and over-stressing on those specimens 
whose applied stress was raised in the progress of the test. 
In all cases the nominal stresses, as previously defined, 
were computed from the simple beam formula as the 
stresses which would be produced in a theoretical smooth- 
walled pipe of the same basic dimensions as the corrugated 
or creased pipe when subjected to the same applied forces. 
The longitudinal stresses only were computed and in the 
comparative theoretical smooth-walled bend no allowance 
was made for any increase of stress caused by flattening. | 
The direct stresses resulting from the loading are a small 
percentage of the stress due to bending and have therefore 
bea en megrected as minor in computing the nominal stresses. 





* - Dissertation submitted to the Advisory Board of the School 
of Engineering of the Johns Hopkins University for the degree 
of Doctor of Engineering. 















In order to show clearly the circumstances attending the 
failure of each specimen, the details of the testing will be 
stated, treating the specimens individually. 


Tae Testing or INpIvipvaL SPECIMENS.—SERIES A, 
Fie. 21. 

As a basis for determining the nominal stress the com- 
parative theoretical smooth-walled pipe was assumed to 
have an outside diameter of 6-625in. and a wall thickness 
of 0-280in., thus having a section modulus of 8-5. The 
nominal stress was taken to be equal to the applied bending 
moment at the plane of fracture divided by the section 
modulus. 

Straight Tangents. —The straight tangents were all 
tested in the specific strain type machine. The loading 
was applied in the same manner as shown for the load- 
deflection determination in Fig. 12 ante. The connecting- 
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FIGS. 21 AND 22—RESULTS OF FATIGUE TESTS 


rod of the machine was applied to the end of an I beam 
which was secured at right angles to the pipe axis at the 
upper flange. 

Piece A A was tested at a deflection setting to give a 
nominal stress range of 10,540 lb. per square inch varying 
from 0 to a maximum. Failure occurred after 121,840 
cycles in the crest of the second corrugation from the base 
of the pipe. 

Piece A B was tested at a deflection setting to give a 
nominal stress range of 12,920 Ib. per square inch varying 
from 0 to a maximum. Failure occurred after 38,100 
cycles in the crest of the second corrugation from the base 
of the pipe. 

Piece A C was tested at a deflection setting to give an 
alternating nominal stress of 6900 lb. per square inch. 
Failure occurred after 198,164 cycles in the crest of the 
sixth corrugation from the base of the pipe.*° 

Expansion U Bends.—Piece AD was erected for test 
as shown in Fig. 24. This was 
a fixed end test and, in addition, 
the pipe was placed under 400 lb. 
per square inch hydrostatic 
pressure. In order to eliminate 
corrosion as a factor a 2 per cent. 
solution of potassium dichromate 
was used as the liquid. This 
solution has strong properties as 
a corrosion inhibitor. The pipe 
was first put under internal pres- 
sure and then deflected so as to 
give a nominal stress range of 
10,100 lb. per square inch vary- 
ing from 0 toa maximum. The 
load-deflection relationship for 
this pipe was found to be the 
same with the internal pressure 
of 400 lb. per square inch as 
without this pressure. Failure 
occurred at the point of maxi- 
mum bending moment on the 
crest of the first corrugation 
from one end. Although the 
stress due to the applied bending 
moment varied from 0 to a maxi- 
mum, the internal pipe pressure 
produced a state of steady 
stress in the pipe which caused 
the total stress to vary from a 
stress value different from 0. 
For this reason the failure of this 
particular specimen should not 
properly be plotted on the graph 
of Fig. 21. It has, however, been 
placed on the graph for compari- 
son purposes, but has been disregarded in determining the 
fatigue curve. For purposes of plotting it was assumed that 
the stress range ratio was 0. 

Piece A E was tested in the pump gear specific strain 
type machine in the free end condition. A deflection was 
selected to give a nominal stress of 7040 Ib. per square 
inch varying from 0 to a maximum. Failure occurred in 
a crest of a corrugation at the point of maximum bending 
moment after 316,900 cycles. 
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20 © Both the corrugation and the crease protrude beyond the 
original pipe wall. The crest of a corrugation or crease is con- 
sidered as the region of maximum pipe diameter. The trough 
of a corrugation or crease is considered as lying between two 
adjacent crests and is therefore in the m of basic pipe 


diameter. These definitions are to be considered as applying 
where the terms “crest” and “trough” are used in this 
article. 

















Piece A F was tested in the pump gear machine with one 
end fixed and the other end guided. An alternating 
nominal stress of 6280 Ib. per square inch was imposed. on 
the pipe. Failure occurred after 75,200 cycles in a corru- 
gation trough near the point of maximum moment. This 
point of failure was on the inner arc of the pipe bend and 
because of the high are curvature the corrugations were 
crimped closely together. This was the only failure 
observed in a corrugated pipe which did not occur in the 
crest of a corrugation. 

Quarter Bends.—Piece AG was tested in the specific 
strain type machine with an alternating nominal stress 
of 5160 lb. per square inch. Failure occurred in the crest 
of the twelfth corrugation from the base after 288,700 
cycles. 

Piece A H was tested in a similar manner and failed in 
the crest of the sixteenth corrugation from the base after 
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267,400 cycles with an alternating nominal stress of 
4140 lb. per square inch. 

Straight Tangent Rotating Beam Specimens.—Piece A J 
failed in the first and second corrugation crests from one 
journal after 1,178,780 cycles at an alternating nominal 
stress of 3660 Ib. per square inch. Piece A K failed in the 
crest of the sixth corrugation from one journal after 
136,020 cycles at an alternating nominal stress of 6000 Ib. 
per square inch. Piece A L failed after 1,475,370 cycles 
in the crest of the fifth corrugation from one journal with 
an alternating nominal stress of 3060 Ib. per square inch. 

Single Offset Quarter Bend.—Piece A M was tested in 
the specific strain type machine, as shown in Fig. 25. 
This was a special type of bend curved to a sharp radius 
so that the corrugations were considerably flattened 
along the outer axis of the bend. This piece was tested 








FIG. 24—CORRUGATED EXPANSION U - BEND 
ERECTED FOR FIXED END TEST 


with a nominal stress of 8400 1b. per square inch at the 
point of failure, varying from 0 to a maximum. The 
failure occurred after 78,105 cycles at a point where the 
actual computed nominal stress was approximately 16 
per cent. less than exerted at the point of maximum com- 
puted stress. This specimen should not properly be 
plotted in Fig. 21, but has been placed there for comparison 
purposes and was disregarded in determining the fatigue 


graph. 
Series B, Fie. 22. 

As # basis for determining the nominal stress the com- 
parative theoretical smooth-walled pipe was assumed to 
have an outside diameter of 6-625in. and a wall thickness 
of 0-288in., thus having a section modulus of 8-7. The 
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nominal stress values, computed for the point of actual 
fracture, were derived as previously explained. 

Straight Tangents.—All straight tangents were tested 
in the specific strain type machine in a manner similar 
to that described for the straight tangents of Series A. 
Piece BA was tested with a nominal stress cycle of 
10,500 Ib. per square inch varying from 0 to a maximum, 
and failed in the crest of the seventh corrugation from the 
top after 200,480 cycles. Piece B B was tested with an 
alternating nominal stress of 7840 Ib. per square inch and 
failed after 94,400 cycles in the seventh corrugation from 
the base of the pipe. Piece BC was tested with an 
alternating nominal stress of 11,300 1b. per square inch, 
and failed after 26,700 cycles in two places, at the crests 





FiG. 25—QUARTER BEND ERECTED FOR TEST 


of the fourth and sixteenth corrugations from the base, 
and on opposite sides of the pipe. 

Quarter Bends.—Three-quarter bends, pieces B D, B E, 
and BF, were constructed with a creased arc and with 
one corrugated tangent leg. Thus for purposes of plotting 
on the fatigue graphs they were considered as belonging 
to both the B and the C series. 

Piece B D was one of the first specimens to be tested. 
No information was available concerning the location 
of the fatigue curve in the stress-cycle plane. is 
specimen was therefore tested at increasing values of 
stress in order to determine as quickly as practicable some 
probable limits for the location of this curve. This 
specimen was tested first with an alternating nominal 
stress of 2880 Ib. per square inch for 63,605 cycles. The 
stress was then raised to 6950Jb. per square inch for 
100,058 additional cycles. In the next step the nominal 
stress was raised to 10,100 lb. per square inch and failure 
occurred after an additional 5630 cycles of alternating 
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FIG. 26—CREASED EXPANSION U-BEND ERECTED 
FOR TEST 


stress. The failure occurred in the trough of the lowest 
crease. The specimen is therefore plotted as continuing 
on the graph for the B series corrugated pipe, since no 
failure occurred in the corrugated leg, and as a failure on 
the graph for the C series creased pipe. 

Piece B E was tested in the specific strain machine with 
an alternating stress of 2220]b. per square inch. In 
addition to this loading, a steam pressure of 100 Ib. 
per square inch was placed on the pipe. No failure 
occurred after 2,830,624 cycles. This specimen is there- 
fore plotted as continuing on each of the B series and C 
series graphs. The steam pressure was disregarded in 
computing the range ratio and the nominal stress, and 
the point of discontinuing the test plotted on the fatigue 










































































Following this test, the pipe was carefully imspected, 
both externally and internally. No evidence of damage 
could be discovered. Since the test had: been run with a 
value of stress somewhat lower than the endurance limit 
it was unlikely that any damage would have occurred. 
This specimen was then erected for test as before, but with 
400 lb. per square inch internal hydrostatic pressure. 
A solution of potassium dichromate was used as a liquid. 
The deflection was adjusted to give an alternating nominal 
stress of 5740 lb. per square inch. A failure resulted in 
the trough of the lowest crease of the are after 201,361 
eyeles. The crack was welded and the test continued. 
A failure resulted in the crest of the tenth corrugation 
from the base after an additional 11,200 cycles. These | 
failures of piece B E with 400 lb. per square inch internal | 
pressure have not been plotted on the fatigue graphs. | 
It may be seen, however, by reference to the curves, that | 
these points of failure lie in close proximity to the curves. 

Piece B F was subjected to a nominal stress range of | 
15,850 Ib. per square inch varying from 0 to a maximum. | 
It failed after 24,805 cycles in the fourth corrugation | 
from the top. It was therefore plotted as a failure on the | 
B series graph and as continuing on the C series graph. 

Straight Tangent Rotating Beam Specimens.—Piece 
BG was tested in the rotating beam machine with an 
alternating nominal stress cycle of 4390 lb. per square | 
inch and failed after 307,250 cycles in the crest of the | 
third corrugation from one journal. Piece BH was | 
similarly tested and failed in the crest of the fifth corruga- | 
tion from one journal after 328,200 cycles of 5040 Ib. | 
per square inch alternating nominal stress. Piece B J | 
was similarly tested and ran for 6,205,860 cycles at an | 
alternating nominal stress of 22401Ib. per square inch. | 
The stress was raised to give a cycle of 3420 Ib. per square 
inch, and failure then occurred in the crest of the first | 
corrugation from one journal after an additional 22,970 | 
cycles. 


ing was discontinued after no failure had been observed 

following 1,040,000 cycles of applied stress. It may be 

seen, by referring this performance to the fatigue curve 

of Fig. 23, that the strength of this pipe was apparently 

not adversely affected by the internal hydrostatic pressure. 
THe Nature or Fatigue Famures, 

Location of Fatigue Cracks in Corrugated Piping.— 
Figs. 27 and 28 illustrate typical failures in corrugated 
piping. The failure shown in Fig. 27 occurred with the 
rotatmg beam type testing machine, while the other, 
| Shown in Fig. 28, occurred with the specific strain type 
machine. The appearance of the fractured surface, which 








Series C, Fie. 23. 
As a basis for computing the nominal stress the com- | 
parative theoretical smooth-walled pipe was assumed to 
have 6-625in. outside diameter and a wall thickness of | 
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FAILURE IN CORRUGATEO PIPE 
SERIES A 


Fic. 28—FATIGUE 


is so characteristic of fatigue fractures, clearly indicates 
that the crack progressed from the inner surface to the 
other surface of the pipe wall. This conclusion was 
| checked in many cases by observing the progress of the 
cracks in axial planes across the plane of failure. Planes 
could be found where the crack could plainly be seen to 
have failed to work its way entirely through the pipe 
wall. A photo-micrograph of a typical crack is shown 
in Fig. 29. This specimen was removed from piece A M, 
the single offset quarter bend, from the corrugation just 
above the one where complete fracture occurred. The 
crack shown im this photo-micrograph had started from 

















FIG. 27—FATIGUE FAILURE IN CORRUGATED PIPE | 
SERIES B 


0-288in. Nominal stresses at the point of actual failure | 
were computed as explained previously. 

Piece C A was among the first specimens tested. In 
order to determine probable limits for the fatigue curve 
in the stress-cycle plane this specimen was tested at | 
increasing values of nominal stress. It was first tested 
at 2330 lb. per square inch alternating nominal stress | 
for 15,600 cycles, then at 4630 lb. per square inch for an | 
additional 35,600 cycles, then at 6820 lb. per square inch | 
for an additional 100,000 cycles, and finally at 9270 lb. | 
per square inch when failure occurred after an additional 
43,200 cycles. Failure occurred in the trough of the | 
lowest crease of the arc. 

Piece C B was subjected to an alternating stress of 
6900 Ib. per square inch and failed, after 108,000 cycles, 
in the trough of the first crease from the vertical tangent. | 
Piece CC was subjected to an alternating nominal | 
stress of 3260 1b. per square inch for 5,200,000 cycles. | 
The stress was raised to 4110 lb. per square inch for an | 
additional 2,100,000 cycles, and failure fimally occurred | 
after an additional run of 720,000 cycles at a nominal | 
stress of 5120 1b. per square inch. Failure occurred in the | 
trough of the second crease of the arc from the vertical 
tangent. 
Expansion U-Bends.—Piece C D. was tested similarly | 
to piece A D, but without hydrostatic pressure, as shown | 
in Fig. 26. A nominal stress of 11,650 lb. per square inch, 
varying from 0 to @ maximum, was applied. It failed in 
numerous places after 260,000 cycles. 


Piece C E was tested in the pump gear machine with one 
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FIG. 29—PHOTOMICROGRAPH OF FATIGUE FAILURE 


end fixed and the other end guided. An alternating 
nominal stress of 6720 1b. per square inch was applied 
and failure occurred in the trough of a crease approxi- 


cycles. 

" Piece C F was tested with fixed ends and with 400 lb. 
per square inch hydrostatic pressure. The testing arrange- 
ment was similar to that shown in Fig. 24 for piece A D. 
The nominal stress due to the applied bending moment 
varied from 0 lb. to 8380 1b. per square inch. This is 
equivalent for plotting purposes to an alternating stress 
of 5580 lb. per square inch. Because of the steady stress 
due to internal pressure, the true stress varied above and 
below some value different from 0. The test of this 





graph for both the Bland C series. 





specimen was therefore not plotted in Fig. 23. The test- 


mately at the point of maximum moment after 260,000 | 


the inside surface of the pipe wall, but had not progressed 
entirely through the wall thickness. 

With but one exception, all failures of the corrugated 
piping took place in the transverse plane through the 
| crest of a corrugation. From a study of the probable 
distribution of stresses in the pipe wall, it seems cleat that 
this would be the location of highest stress, and that the 
critical zone would be at the crest of a corrugation on the 
inside of the pipe, which is, of course, normally the surface 
of sharpest curvature. The one exception concerned the 
failure of piece A F, which has already been noted. Here 
| failure occurred in the trough between two corrugations 
and the crack appeared to originate from the outside surface 
of the pipe. In this case the corrugations had been strongly 
crimped together on the inner side of the arc of the bend 
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and the longitudinal radius of curvature of the surface at 
the point of failure appeared to be at least equally as 
small as the radius of curvature of the imner surface of 
the adjoining corrugations. 

Because, in general, the fatigue cracks do not start from 
the outside, it may be expected that a failure of corrugated 
pipe in service will not be detected until the crack has 
progressed entirely through the metal. The first warning 
im such @ case may be a steam leak or perhaps a complete 
rupture. Once started, the progress of a fatigue crack is 
very rapid, and a complete traverse of the metal will occur 
relatively soon after the inception of the crack. 

Location of Fatigue Cracks in. Creased Piping.—In all 
cases of failure in creased piping the crack appeared to 
start from the outer surface and proceed inward. Without 
exception, the failure occurred in the trough between two 
creases. This is the reverse of the manner in which failures 
occurred in the corrugated piping where the crack advanced 
from the inner to the outer surface. 

The case of specimen C D, an expansion U-bend, pre- 
sented an interesting example of fatigue failure. As has 
been explained, this specimen was tested with fixed ends 
with a stress cycle varying from 0 to a maximum. Hence 
the creased ares were all on the compressive sides of the 
bends. The ultimate failure occurred in a zone of maxi- 
mum bending moment from a crack developing from the 
outer surface inward and located in a trough betwéen two 
creases. Longitudinal strips were cut from the pipe in 
the plane of the pipe bend. One strip was taken from 
half of each creased are. The half chosen was the one 
subjected to the maximum bending moment. All four 











FiG. 30—-AI FATIGUE FRACTURE (IN A CREASED PIPE 


strips thus chosen were theoretically equally stressed. 
Fig. 3 ante shows a photograph ef the four strips selected 
for examination. The inner pipe surface is on the right of 
each strip. A total of sixteen creased crests and twelve 
troughs was provided in these strips. A microscopic 
examination showed that seven troughs contained incipient 
cracks, while six crests also showed cracking. There was 
a total of ten cracks in the crests and twelve cracks in the 
troughs. 

The appearance of the large number of cracks in the 
specimen C D is probably due to the nature of the test. 
It is possible that under the compressive cycle the crack 
associated with ultimate failure would not progress from 
inception to fracture with sufficient rapidity to fail to 
provide time for additional cracks to develop. The 
creased crests, however, were probably in a state of 
tensile stress, which might aid the rapid propagation of a 
fatigue crack. 

In the case of a creased bend, it appears probable that 
the appearance of an external surface crack would precede 
failure. However, the progress of the crack is likely to be 
so rapid that routine inspections could hardly be 
depended upon to predict such failure. 

(To be continued.) 








South African Engineering Notes. 
° (By our South African Correspondent.) 


Care Town, September 15th. 


Electricity Supply Commission’s 1934 Report. 


Execrricity to the amount of 985,161,494 units 
were sold by the Electricity Supply Commission under- 
takings in South Africa during 1934. This is the highest 
number of units that has been sold in any one of the nine 
years that the Supply Commission has been functioning. 
Of these units, 146: million were for transport, nearly 
750 million in bulk, nearly 86 million units for industrial 
and mining purposes, and 3 million units were sold for 
domestic and lighting purposes. Nearly all the electricity 
required by the gold mines of the Rand is, however, 
supplied by the Victoria Falls and Rand Power Company, 
though two or three big concerns have their own elec- 
tricity plants. In the report signed by the Chairman of 
the Commission, Dr. H. J. van der Bijl, it is stated that 
the Commission has five undertakings in operation, and 
two more in course of construction. These latter are the 
new Klip power station, with a 70,000-kW plant, and now 
nearing completion, and the Rand Extension undertaking. 
The first of these is estimated to cost £2,200,000 and the 
second £150,000. The sales of electricity from the Com- 
mission’s undertakings continue to expand, over Il 





million units more being sold in 1934 than in 1933. The 
increase for 1935 will no doubt be considerably more than 
for 1934, consequent upon the much larger demands from 
the mines, there being several new ones S aerm. and 
upon the enormous expansion of the.City of Johannesburg. 
The total revenue of the Commission in 1934 was £1,183,770 
and the expenditure totalled £1,172,494. The general 
principle laid down by the Electricity Act, that the under- 
taki shall, as far as practicable, be carried on neither 
at a profit nor at a loss, has been closely followed, says 
the report. The total loan capital of the Commission now 
amounts to £12,250,000. The whole of this has been 
publicly subscribed within the Union. 


Rockets to Carry Electric Lines. 


Rockets, such as are usually used for shooting 
life lines over ships which have been wrecked near shores, 
are being employed by the railway electrical construction 
engineers in taking their 88,000-volt transmission line 
over the top of the Shongweni tunnel, on the Natal main 
line. Precipitous cliffs drop 450ft. to the railway track 
on both sides of the tunnel. On the Durban side there is 
a gorge or chasm of approximately 1500ft.. and obstacles 
in running out the lines by hand and negotiating ravines 
and dense bush infested with poisonous snakes are prac- 
tically insurmountable. There is no chasm to bridge on 
the Maritzburg side of the tunnel, but the span from the 
railway track to the top of the cliff is 1200ft. with rocks 
and bushes intervening. In view of this, the novel method 
of rockets has been resorted to. The necessary apparatus 
being obtained from the Department of the Port 
Captain of Durban, and the mounting and laying of the 
guns being in the hands of a nautical man well versed 
in the practice of directing the flight of rockets. 


Irrigation of Bechuanaland. 


A preliminary survey of irrigation possibilities 
in the Bechuanaland Protectorate, made on behalf of the 
Imperial Government, has now been concluded. The whole 
question is still in the embryo stage, but the general survey 
may have far-reaching results, not only from the point of 
view of Bechuanaland, but also from the Union’s point 
of view, involving as it does the old question of bringing 
water into the Kalahari Desert. One of the possibilities 
being investigated is a scheme to bring a permanent 
supply of water down the Okavango River for irrigation 
purposes in the Northern Kalahari. The chief question 
that remains to be considered is that of expense. It is 
pointed out that the benefits accruing to Bechuanaland 
as the result of any irrigation scheme will have to bear a 
reasonable relation to the expenditure involved. The 
matter is therefore being considered from every angle, 
which is a laborious process, considering the vast amount 
that has been written on the subject of irrigation in the 
Kalahari, and the many conflicting opinions that have 
been expressed. It is believed, however, that the Imperial 
Government will not hesitate to embark on an irrigation 
scheme in Bechuanaland in the event of reports being 
favourable, and the expenditure being reasonable. The 
funds would probably be obtained from the Colonial 
Development Fund. 


Vaalbank Dam Progressing. 


The main wall of the Vaalbank Dam, situated 
15 miles upstream from Vereeniging and part of the Vaal- 
Hartz £4,000,000 scheme, which will change the aspect 
of the countryside in three provinces, is now being built. 
From excavations 85ft. below the normal river flow it 
is rising up in great concrete slices that in the end will 
form a massive barrier, 161ft. high, 100ft. wide at the 
base, and 2000ft. long. The entire work, which includes 
a mile long earthwork, will take five years to complete, 
and will create a lake with a surface area of 60 square miles. 
On this lake depends the success of the Vaal Hartz irriga- 
tion scheme located 300 miles downstream in the Warren- 
ton-Toungs area. A record in South African engineering 
has been created in the first month’s work on the main wall. 
The first concrete was placed down on July 26th. Between 
that date and August 25th 11,000 cubic yards of concrete 
have been placed in position. September is being the 
peak month at Vaalbank, as it is the month for early rain 
storms, with subsequent floods, which may sweep the 
labourers off the job before it is well established. In con- 
sequence, work is being carried on at high pressure day 
and night. There are 1100 workers employed on the job, 
including natives, and £1500 is spent each month in feed- 
ing them, their requirements being 400,000 Ib. of meat per 
annum, 500,000 Ib. of bread, 80,000 gallons of milk, 
25,000 Ib. of butter, 200,000 Ib. of porridge. 150,000 Ib. of 
sugar, and 200,000 Ib. of vegetables. 


Providing More Water for the Rand. 


The increasing consumption of water by Johan- 
nesburg and other reef towns, and by the mines of the 
Witwatersrand, has made it necessary for the Rand 
Water Board to carry out new works. Accordingly, the 
Board has applied for, and has received, the sanction of 
the Governor-General to raise an additional loan of 
£1,056,000 for this purpose. The estimated engineering 
expenditure under the loan is £890,000. The water con- 
sumption of the City of Johannesburg alone has recently 
exceeded 30,000,000 gallons daily. In order to make 
provision for the large additional demands which are 
foreseen, it has been decided that the Board participate 
in a conservation scheme which will be carried out by 
the Union Government. The scheme was duly authorised 
by Parliament under the Vaal River Development Scheme, 
and provides for the construction of a storage in 
the Vaal River—the Vaalbank Dam, the progress of which 
is outlined in the preceding note—upstream from the 
Board’s existing barrage. In accordance with an agree- 
ment between the Government and the Board, provision 
is made for an ultimate storage capacity of 26,100 million 
gallons exclusively for the use of the Board in the Govern- 
ment dam. Furthermore, the Government undertakes, 
unless prevented by circumstances beyond its control, 
to maintain the level in the Board’s barrage of 24ft., 
which is Ift. below full capacity level. These provisions, 
together with certain other conditions, will ensure to the 
Board a total supply of 80 million gallons per day from 








the Vaal River. The Board has placed contracts to the 
value of £530,000 with British firms for pumps, boilers, 
and pipes. The contracts were gained in keen competition 
with Continental countries, including Germany, Poland, 
Czechoslovakia, and Switzerland. The contract for the 
pipes runs over £370,000. 


State Railways and Iscor. 


As a result of the refusal of the Union Railway 
Administration to pay the price demanded by the S8.A. 
Tron and Steel Corporation for steel products supplied 
in terms of their agreements, a serious poten has 
arisen between the Administration and the Corporation, 
so it is alleged. In its orders the Railway Administra- 
tion has stipulated a specific price for products required, 
and so far the Corporation has refused to accept the 
orders at this price, and has returned them to the Railway 
Administration, which refuses to go beyond the prices 
stipulated on the ground that they are in accordance 
with the terms of the agreement, and that the railways 
cannot economically pay more. The dispute, which 
already involves a considerable sum on orders actually 
executed, centres round the allowance to be made for 
dumping duties in giving out orders to “Iscor.” The 
railways make allowance for dumping duties only in 
cases where they are actually levied on imported material, 
but the Corporation is standing out for allowances in all 
cases. The contract between the Administration and 
the Corporation is governed by the Iron and Steel Indus- 
tries Act. It is on the price clause that the dispute has 
arisen, and failing an early settlement serious difficulties 
may arise through orders being placed outside the Union. 


Fast German Locomotives for 8.A.R. 


Messrs. Henschel and Sohn, Kassel, Germany, 
have just supplied seven locomotives to the Union Railway 
Administration. They are of the “ 16 E ” class, weighing 
164 tons each, ther with the tender, and the length 
of the engine and tender is about 70ft. The centre of 
the boiler is 9ft. 3in. off the ground. This “ 16 E ” class 
was designed by Mr. A. G. Watson, Chief Mechanical 
Engineer of the S.A. Railways, for fast passenger service. 
These engines will operate on the section from Beaufort 
West to Johannesburg. The section from Cape Town 
to Beaufort West has too many curves to suit high speeds. 


Rubber Factory Started up. 


On August 14th the Prime Minister of the Union 
of South Africa opened the rubber factory which has 
been erected by the Dunlop Rubber Company at Durban 
(Natal). The company is confident of success, firstly, 
because it is satisfied that it can make tires and 
other rubber goods to a standard quality in no respect 
inferior to the high standard set in the factories overseas, 
and secondly, because the Goodyear Company, one 
of the most important tire companies in the world, has 
entrusted to it the manufacture of Goodyear tires 
in South Africa, With the exception of certain key men 
who have been brought out from the English factory to 
act as instructors, every worker has been engaged locally, 
and in many cases from the unemployed ranks. 


Car Tires and Plate Glass Works. 


Two important new industries are to be started 
soon in Port Elizabeth. They are a tire factory, which 
a company is building, and a plate glass factory, which is 
being established by a British firm. The representative 
of the tire company states that employment will be given 
for about 400 workers, and the factory building and plant 
and equipment will cost £150,000 at least. 


8.A. Factory for Car and Aero Engines. 


Negotiations by the Union Government for 
the establishment of a car and aeroplane engine factory 
in South Africa are still being conducted. The Govern- 
ment has already indicated that it is prepared to make 
certain concessions in order that a factory may be estab- 
lished for the manufacture of aeroplant, lorry, and light 


car engines. 
Sewerage Scheme for Springs. 


The Springs (Transvaal) Town Council has 
inaugurated a sewerage scheme which is estimated to 
cost £200,000, including the laying of 150 miles of piping, 
two outfall sewers, and two disposal works. It is estimated 
by the Council’s advisers that before many years have 
passed, if the town progresses at its present rate, it will 
have to spend £500,000 on sewerage. 


New Water Scheme for Riversdale. 


The town of Riversdale is to carry out a new 
water scheme, which, with the installation of meters, 
will cost £26,000, and includes plans for a radical recondi- 
tioning of the reticulation system at a cost of £4000. 
The construction of a 10in. pipe line, from the intake to 
the town, in place of the present 6in. cast iron pipe line, 
will cost £16,000. 








TuirpD INTERNATIONAL STEAM TABLES CONFERENCE.—The 
report of the above-named Conference, which appeared in 
last week’s issue, was based on Report JT 95, issued by the 
British Electrical and Allied Industry R hA iati 

WeEaRr-cuRE TABLETS.—We recently received from Alexander 
Duckham and Co., Ltd., of Duckham House, 16 and 18, Cannon- 
street, London, E.C.4, a small packet of “ Wear Cure ’’ tablets. 
These tablets constitute a form of upper cylinder lubricant for 
automobile engines, and are introduced into the petrol each 
time the tank is filled. Each tablet consists of a small cube of 
the substance suitably wrapped, and when placed in petrol the 
material dissolves. It is claimed for ‘‘ Wear Cure ”’ tablets that 
besides serving the purpose of lubricating the upper part of 
the cylinder, they discourage the corrosion which the latest 
researches have shown to be the prime cause of wear. Tests 
carried out by one of the largest car manufacturers, in this 
country gave very satisfactory results. 
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Markets, Notes and, News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be ‘ound on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The International Steel Position. 


The outbreak of hostilities in Abyssinia and the 
threatening international outlook have in some degree 
influenced all the metal markets. The effect has been 
greater in the case of non-ferrous metals than upon the 
iron and steel trades. This was to be expected, since the 
sources of supply of the former are fewer and the produc- 
tion small compared with the world’s enormous output 
of steel. Of course, a conflict of major importance would 
result in the use of much greater quantities of ferrous than 
non-ferrous metals, but it is evident that this is considered 
to be too remote an eventuality to influence markets. 
So far it would seem that the chief result of the present 
situation has been to promote an attitude of caution 
amongst overseas buyers. From Germany come complaints 
that the users of iron and steel in Mediterranean countries, 
excluding Italy, are not taking their usual autumn supplies. 
It is possible that financial considerations may have some- 
thing to do with this attitude, but at the same time the 
South American and Far Eastern countries are also pur- 
chasing on a restricted scale, considering that at this 
season business is usually active with these markets. A 
factor of considerable importance to the Eastern trade 
is the advance in the insurance rates, which has led to 
ships being sent round the Cape instead of through the 
Suez Canal, and the consequent higher freight charges. 
The Continental makers, therefore, are experiencing a poor 
export demand and the sales of steel to British consumers 
which are now taking place for delivery in the second 
quota period are not sufficient compensation. The position 
of the Belgian works has been improved by important 
orders for rolling stock from the Belgian railways. The 
French industry is also busier on domestic orders than 
for some time, whilst the German works are operating 
at a high rate in some cases, although it is understood that 
a considerable proportion of the material now being manu- 
factured will be used in satisfaction of barter transactions 
which have been entered into in various parts of the 
world. Last week the British and Continental steel- 
makers held a meeting in London, and it is understood that 
the question of an agreement to cover export sales of 
galvanised sheets and tin-plates was discussed, although 
no definite decisions were reached. Difficulty is being 
experienced by the Cartel in forming the necessary organi- 
sation of Continental sheet ‘makers to work with the 
British, although by the terms of the Anglo-Continental 
agreement this has to be done before the and of the year. 


Pig Iron. 


The situation in the pig iron market does not 
develop fresh features, but the producing interests seem 
quite satisfied with existing conditions. New business is 
not equal to the tonnage delivered against running 
contracts, but, nevertheless, it amounts to a respectable 
total, and there is a persistent withdrawal of iron from 
makers’ stocks. On the North-East Coast the situation 
is rather tight. Production is higher than in any other 
district in England, and judging from the appearance 
of the market, there is less iron available to meet the 
demand. Heavy inquiries for delivery next year have 
been circulated from Scottish and local users, and Italy 
has also been inquiring for a substantial tonnage. For 
the most part makers are disinclined to sell for delivery 
after the first quarter of 1936, and a number have sold 
as much as they are inclined to commit themselves to 
over that period, whilst the surplus for export is so small 
that few Italian buyers are satisfied. In most cases export 
transactions are with old customers whom the Cleveland 
makers are reluctant to disappoint. Business in Midland 
irons has been highly satisfactory this quarter. The 
tonnage delivered and sold in September was reported to 
be higher than any month this year, and the October 
trade promises to be even better. Most current trans- 
actions relate to comparatively small parcels required 
to supplement consumers’ contracts. It is said that some 
consumers have offered contracts for delivery as far forward 
as June, 1936, but there is a disposition on the part of 
the makers to avoid undertaking commitments so far 
ahead. Lately there has been some improvement in the 
demand for forge iron, the consumption of which has 
lagged behind other descriptions. Business in the Lanca- 
shire pig iron market has been satisfactory. The general 
engineering concerns continue to take up good quantities, 
and some makers report a slight improvement in the 
requirements of the textile machinery trade. There 
has been some irregularity in the demand from the light 
castings manufacturers ; but on the whole the tendency 
of the market is to expand. The situation in the hematite 
market ———_ no fresh features. A heavy tonnage of 
East and West Coast material is passing into consumption, 
and if new business is quiet there is.no slackening in the 
pressure to obtain delivery. Merchants have received 
some important inquiries from Italy, but owing to the 
international position they prefer to act cautiously and 
little business has resulted. The official quotations for 
No. 1 quality are 71s. d/d Teesside and 72s. d/d Tyne- 
side. the North-West Coast nearly all the output 
of the eight furnaces producing hematite is passing into 
consumption. 


The Midlands and South Wales. 


Practically all branches of the Midland steel 
trades are well employed, and there are few manufac- 
turers that are not in the comfortable position of being 
assured steady working until well into 1936. The tonnage 
of Continental material allotted for the second quota 
period will shortly become available and some consumers 
have been told they will not receive as much as they have 
asked for. It is even suggested that some of the material 


steel makers are in a strong position, and a certain amount 
of grumbling is heard from consumers who have to wait 
for delivery. Most constructional engineering firms are 
busy, and there is considerable pressure upon the makers 
of joists and sections, a few of whom are getting behind- 
hand in delivery. This feature, however, is more pro- 
nounced in the semi-finished steel department, and in 
certain cases buyers say their supplies reach them two 
or three weeks late. The producers of billets are fully 
booked until the end of the year, and in some cases beyond, 
and most of them show a reluctance to extend their 
commitments. Soft, untested billets are quoted at £5 10s. 
for 500-ton lots, higher prices being charged for smaller 
tonnages. Generally speaking, the re-rollers are busy 
and are receiving a steady flow of orders for small bars 
and strip. Competition between the associated and the 
non-associated works is keen, but the prices of the latter 
appear to be gradually stiffening. Business in plates has 
been only moderately good, and if the home demand for 
black sheets has shown signs of improving during the 
past week or so, export sales have remained disappoint- 
ing. More activity is noticeable in the section of the 
market dealing with colliery supplies. Some attractive 
inquiries have been circulated, and one or two useful 
contracts placed. The Association prices for light and 
heavy arches are unaltered at £8 5s. and £8 15s. respec- 
tively, with accessories. The position in South Wales is 
improving, and the latest returns give the production 
figures of tin-plates as 58-91 per cent. of capacity. The 
situation might be better if it were not that the Welsh 
makers have to stand aside from certain markets to 
enable the other members of the International Tin-plate 
Pool to fill their allotments. The steelworks are well 
employed, but there has been a poor demand for ship- 
building material. Some of the repairing yards, however, 
are busy and are taking moderate quantities of steel. 


Scotland and the North. 


Although the Scottish works still have a good 
tonnage of work in hand, there has been a decline in the 
volume of important business. Most of the orders which 
have been received of late have been of a miscellaneous 
character and for small tonnages. This decline in new 
business has been largely due to the position at the ship- 
yards, the demand for plates and sections having fallen 
off recently. The position, however, may change shortly, 
as the Clyde yards anticipate being able to obtain some 
important Admiralty contracts. The constructional 
engineers in Scotland are busy, and the fabricating depart- 
ments of the steel works are employed upon orders in 
connection with the new aerodromes which are being built 
in various parts of the country. Business in plates, 
especially heavy plates, has been slack, but in the lighter 
descriptions some improvement has recently developed. 
The mills, however, could do with considerably more 
work than they have in hand. The position in the sheet 
department has been steady, but most of the works are in 
@ position in which more orders would be acceptable. 
The home demand is steady, and fair quantities are passing 
into consumption, but the black sheet trade is rather 
dependent upon the export markets, and although there 
are signs that overseas buyers are taking more interest in 
this section, new business has not yet developed on an 
important scale. Whilst the works producing iron bars 
are in a fairly good position as regards orders in hand, 
they are experiencing a scarcity of new business. This, 
however, is probably merely a temporary phase which 
should pass as the autumn advances. In the Lancashire 
steel market steady conditions have ruled. The demand 
for most descriptions of steel has been maintained, but 
business in plates has been on the light side. There has 
been a good inquiry lately for steel sections, not all of 
which has materialised into business. Important trans- 
actions have been rather scarce, and most of the construc- 
tional engineers have confined their orders to compara- 
tively small parcels. Business in alloy steel has been good, 
whilst there has been a fair demand for bright drawn steel 
bars, the quotation for which remains at £13 10s. basis. 
On the North-West Coast the works are well situated as 
regards the work in hand, but the volume of new business 
has fluctuated. The steel makers, however, report that 
the demand shows signs of strengthening. At Barrow the 
works are busy on contracts for rails, semis and hoops, 
and at Workington the production of similar materials is 
on a good scale. 


Current Business. 


Orders for six tank motor ships have been 
placed by the British Tanker Company, Ltd., the total 
value being estimated at £900,000. The vessels will 
each be 12,250 tons d.w. Two have been placed with 
Swan, Hunter and Wigham Richardson, Ltd., Wallsend- 
on-Tyne (machinery by William Doxford and Sons, 
Ltd., Sunderland); two with Harland and Wolff, Ltd., 
Govan (machinery to be built at the Finnieston Diesel 
Engine Works); one with Lithgows, Ltd., Port Glasgow 
(machinery by John G. Kincaid and Co., Ltd., Greenock), 
and one with Cammell Laird and Co., Ltd., Birkenhead 
(machinery by William Doxford and Sons, Ltd.). Dorman 
Long and Co., Ltd., have secured a structural steel contract 
valued at £100,000 for a building in Gray’s Inn-road, 
London, W.C.1. Hurst, Nelson and Co., Ltd., Motherwell, 
have secured an order for 200 12-ton wagons. The 
Birmingham electricity undertaking has decided pro- 
visionally to place an order valued at £150,000 for a 
50,000 kW alternator with C. A. Parsons and Co., Ltd., 
Heaton, Neweastle-on-Tyne. It is reported that an offer 
has been made for the purchase of Trimdon Grange 
and East Hetton (Kelloe) Collieries, belonging to Walter 
Scott, Ltd., which have been in the hands of the receiver 


Export quotations are 


reports that the following contracts are open for tender :— 
Argentine State Oilfields Directorate: Cooling plant for 
two 375 h.p. internal combustion engines (Buenos Aires, 
October 22nd); one portable motor pumping set (Buenos 
Aires, October 28th). Argentine State Railways: 1500 
wide heart-shaped shovels, 5000 wide-mouth shovels, 
4000 digging spades, 1500 ballasting picks, 50 pitchforks, 
100 felling axes, 140 adzes, 300 matchets, and 50 hoes 
(Buenos Aires, November 6th); galvanised oval wire, 
barbed wire, and wire netting (Buenos Aires, November 
7th). Egyptian Ministry of Communications: Supply 
and erection of a bridge over the Rayah el Beheira, near 
Tewfikich (Cairo, November 13th); Ministry of the 
Interior: Diesel-driven alternators, switchgear, cables, 
and travelling crane for Damietta power station (Cairo, 
November 2nd); water supply installation for Tala 
(Cairo, November 4th). South African Railways and 
Harbours: Mild steel bolts and nuts in 1936 (Johannes- 
burg, November 4th); fourteen pump trollies with wheels 
and axles for pump and push trollies (South Africa, 
November llth). Cape Town Electricity Department : 
two horizontal-spindle, electrically driven, centrifugal 
sewage pumps, with motors, piping, &c. (Cape Town, 
November 6th). Indian Stores Department: Supply 
and delivery under an annual rate contract of ball and 
roller bearings (New Delhi, November 7th). 


Lead and Spelter. 


The situation in the lead market is beginning to 
cause some concern, since prices under the stimulus of 
heavy buying reached a just under £20, only 
to fall sharply on profit taking. The fact that the 
rise was partly due to the phenomenal demand does 
not, in the opinion of some sections of the market, 
detract from the risks of the position. Buying for war 
purposes by various Governments, plus the increasing 
demand for industrial uses in this country and also on the 
Continent, has brought about a position in which there is 
little, if any, surplus lead available. The demand from the 
cable makers has reached substantial proportions, and 
there has been no slackening in the requirements of the 
pipe and sheet makers. Some of the recent buying was 
undoubtedly due to consumers wishing to replenish their 
stocks, and it is said that even yet they are by no means 
adequately covered. Of course, the present price of lead 
should tempt producers to increase their production, and 
when the trouble at the Mexican smelter is settled, 
and fresh supplies are forthcoming from that quarter, 
easier conditions might be expected to develop. Mean- 
time, the market seems prepared to take all the lead 
offered, notwithstanding the high price. One effect of 
the advance of the price of the raw metal has been to 
increase the cost of pipes and sheets by £2 per ton... . 
Spelter has not been so much affected by the international 
situation as have the other non-ferrous metals, and the 
rise in price has been due to sympathetic influences. 
The upward movement was not so pronounced as in lead, 
and the margin between the two metals is now over £2. 
There is a fair industrial demand for spelter, and the 
brass manufacturers’ requirements seem to be expanding. 
The quantities taken by the galvanisers, however, although 
there has been some improvement recently, are still dis- 
appointing. Statistically, the position of the metal 
seems to be gradually improving. American figures 
give the world’s production in August as 122,212 tons, 
compared with 118,385 tons in the previous month. 


Copper and Tir. 


In common with other non-ferrous metal markets, 
business in copper has been upset by the Abyssinian war, 
and the disturbed international outlook. The effect has 
been to promote a wave of feverish buying, which has 
forced the price of electrolytic copper to 8-95 c., or equal 
to £40 15s., c.if. Europe. The American domestic price, 
which had remained unaltered in spite of persistent 
rumours to the contrary, was raised by the producers 
to 9-25c. Whilst there has been a fair amount of buying 
by several Governments, a large proportion of the business 
transacted has been by consumers who have become 
nervous regarding the forward position, and have been 
laying in stocks. Up to date, it is understood that the 
Italian Government has bought about 45,000 tons of 
copper, chiefly from American producers, and is in the 
market for a further 50,000 tons. Difficulties have 
arisen with regard to terms of payment, however, and 
apparently sellers require practically cash payment. 
Consumers in other Continental countries also have not 
been able to obtain all the copper they required for similar 
reasons. It is expected that the position will be reviewed 
at a meeting of the copper producers, which is to be held 
shortly to consider the whole question of giving credit to 
important European buyers. Active conditions have ruled 
in the London standard copper market, and prices have 
fluctuated sharply. The margin between the standard 
and electrolytic price has been reduced below the figure 
at which it would pay to take metal out of warehouse. 
The disturbed condition of Europe has resulted in a con- 
siderable amount of hedging against currency deprecia- 
tion, which has helped to raise the price.... The first 
effect of the increase of 5 per cent. in the tin quota decided 
upon at an emergency meeting of the International Tin 
Committee last week was a sharp drop in the price of cash 
tin, whilst there were no sellers of three months. The 
effects of the increased quota, however, were neutralised 
by the outbreak of hostilities in Abyssinia, which was 
followed by buying for war purposes. The market has 
been influenced alternately by these purchases on the 
one hand, and on the other by the possibility that con- 
ditions would become easier as a result of the recent 
increases in the quota. Late in the week a steadier tone 








was sold before the quota period opened. The Midland 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


MipLanps— 


Current Prices for Metals and Fuels. 


e.. 


@... 
@... 
Cra 
> 2 


Steelmakers : 
PIG IRON. 
Home. 
(Did Teesside Area) 
N.E. Coast— S$ a: di 
Hematite Mixed Nos. .. 310 6.. 
No. I 311 
Cleveland— (D/d Teesside Area) 
No. 1 oh 3 10 
No. 3 G.M.B. 2'.2 
No. 4 Forge 3 6 
Basic (Less 5/- reese) . 3 10 


Export. 


Stafis— (Delivered to Black Country Station) 
North Staffs. Foundry 311 0.. — 
ve » Forge. 3  @ 6K se 
Basic (Less 5/- rebate) .. 315 0 .. -- 
Northampton— 
Foundry No. 3 2 Bi:O<. - 
Forge 3.2.6. - 
Derbyshire— 
No. 3 Foundry 2 232. 
Forge .. 3.60. - 
ScoTLanp— 
Hematite, f.o.t.furnaces 3 13 6 - 
No. 1 Foundry, ditto 312 6 
No. 3 Foundry, ditto 310 0.. - 
Basic, d/d (Less 5/—rebate) 3.10 0 .. = 
N.W. Coast— (3 14 0d/d Glasgow 
Hematite Mixed Nos. .. 13 18 6 ,, Sheffield 
{ 4 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs.— Ss. d. £ s. d. 
Crown Bars 912 6. 
Best Bars 10 2 6. 
S. Yorxs.— 
Crown Bars 912 6. 
Best Bars mo 2 6. 
MiIpLanps— 
Crown Bars .. 915 0. - 
Marked Bars (Stafis. ) is 0 0. # 
No. 3 quality 710 9. - 
No. 4 a 8 00. 
Scottanp— a 
Crown Bars 912 6. 9 5 0 
Best. . 10 2 6 915 0 
N.E. Coast— 
Common Bars 912 6. 815 0 
Best Bars fas mw Sars... 915 0O 
Double Best Bars . . wiz 6. 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
Ss. d. ie 
Angles 810 0.. 7:5. Tee 
Tees. . 910 0. 8 7 6 
Joists S.19...4.. . 2A 
Channels. . 815 6. 712 6 
Rounds, 3in. and up 910 0. 8 7 6 
ue under 3in. 814 6. 7 0 6 
Flats, 5in. and under 814 6. 7 ore 
Plates, jin. (basis) S.C. #.. 715 0 
Reais een 950. 8 0 0 
i fin. .. 910 0. 8 5 0 
=A fein. .. 915 0. 810 0 
= fin. .. 910 0. 8 5 0 
NortH-East Coast— | | & ers 
Angles $.:7..6.< a 
Tees. . S27 7x40 8 7 6 
Joists 815 0. 77 6 
Channels. . 812 6. 712 6 
Rounds, 3in. and up pay jr, il 
» under 3in. si2° S*. 710 0 
Plates, jin. .. 815 0. 715 0 
ny ies. 6 900. 8 0 0 
% jin. .. 95 0. 8 5 0 
ae 910 0. 810 0 
*” jin. st 9°85 0 8 5 0 
Boiler Plates, fin. o Bans — 
Miptanps, aND LeEps anp District— 
£ s. d. £'s. d. 
Angles Ss in ¥ oe 
Tees. . i oe 8 7 6 
Joists RE Rate eT Tae 
Channels.. .. ween: O hk © 4.13.4 
Rounds, 3in. and up 9 1-6. 8 7 6 
- under 3in. 8120. 710 0 
Flats, 5in. and under 812 0 817 6 
Plates, jin. (basis) S47 6. 715 0 
oo fein. 9~ 12; B+. 8 0 0 
a Sites ae 912.8) Baud: 8 5 0 
7- xin. .. 912 6. 810 0 
= Set 5%, 5 950. 8 5 0 
Boiler Plates, jin. eT es 715 0 


| 





STEEL (continued). 


Home. Export. 

GLascow anp Disrrict— £ a. d. £ 8. d, 
Angles Ae Be, PCN . . = 
Tees. . en en v7 « 
Joists 815 0. y Oe ee 
Channels. . , 813.6. 712. 6 
Rounds, 3in. ae up Dan» 8 7 6 

Pa under 3in. 9 12; O. 710 0 
Flats, 5in. and under .. 8 12 0. 817 6 
Plates, jin. (basis) 815 0. 71 0 

yr Ye 900. 8 0.0 

ow din. .. 9 56 0. 8 5 0 

ae ae 910 0. 8 10 0 

iro Bae 9 5 0. 8 5 0 
Boiler Plates .. oe. 

Souta Watss AREA— £ os. d. £ os. d. 
Angles Bowsg:2 ppg 
Tees. . . . oe 8 7 6 
Joists 815 0. ina ig 
Channels. . ae 812 6. 712 6 
Rounds, 3in. and up 8.44 &. 8 7 6 

” under 3in. oa? B 3857.» 710 0 
Flats, Sin. and under .. 8 12 0. 817 6 
Plates, jin. (basis) 8.12, &.. 715 0 

ot futhpiieis 2:18 5:5 8 0 0 

bobs OB. 8 5 0 

» fein. .. 9.12 6... 810 0 

” tin. 910 0. 8 5 0 

IRELAND BELFAST. Rest oF IRgLAND. 

£2. d. fe. d. 
Angles 812 6. 815 0 
Tees. . ise". 915 0 
Joists . Sw 9 2 6 
Channels. . P $32, §.. 9 0 0 
Rounds, 3in. onan up SLs... 915 0 

os under 3in. 9:2-@. 9 4 6 
Plates, fin. (basis) ou we. 9 2 6 

a fein. .. 9 5 0. a 

ne ee 910 0, 912 6 

” fein. .. 915 0. 917 6 

“ fin. .. 912 6. 915 0 

OTHER STEEL MATERIALS 
Home. Export. 

Sheets. £6. d. . Ss. a. 
10-G to 13-G., f.o.r. * ee 815 0 
14-G. to 20-G., d/d 1015 0.. 9 0 0 
21-G. to 24-G., d/d - ll 08 9 5 (0 
25-G. to 27-G., d/d 1112 6 917 6 

The above home trade prices are fow. éton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 

Home. £s. d. 
4-ton lotsandup.. .. 13 0 0 
2-ton to 4-ton lots 13 7 6 
Under 2 tons “tee ee ate, apo 
Export: £12 15s. Od., c.i.f. India. 

oe £11 5s. Od., f.o.b. other markets. 

ms Scandinavian Markets free. 

Tin-plates. 

20 by 14 basis, f.o.b. Bristol Channel Ports, 18/2. 

Tin-plate Bars, d/d South Wales Works, £5 5s. Od. 
Billets. £s. d. 
Basic (0-33% to 0-41% C.) ‘ -» 612. 8 
» Medium (0-42% tu 0-60%C.).. 7 2 6 
» Hard (0-61% to 0-85% C.) 712 6 
” » (0-86% to 0-99%C.) .. 8 2 6 
” » (1% C. and up) - 812 6 
Soft (up to 0-25% C.), 500tonsandup 5 10 0 
100to 250tons 517 6 
Rails, Heavy, 500-ton lots, f.o.t. - 810 O 
» Light, f.o.t... ‘ie - 710 0 

FERRO ALLOYS 

Tungsten Metal Powder. . 3/3 per Ib. 

Ferro Tungsten 3/- per Ib. 

Per Ton. Per Unit. 

Ferro Chrome, 4 p.c. to6p.c.carbon £21 15 0 7/- 

a 6 p.c. to 8 p.c. £21 0 0 7/- 

” o» 8 p.c. to 10 p.c. £21 0 0 7/[- 
, Specially Refined 
Max.2p.c.carbon £34 0 0 1l/- 
» Lp..carbon £36 5 0 11} 
» 0:50p.c.carbon £37 5 0 12/- 
” ” » carbon free .. 94$d. per Ib. 
Metallic Chromium 2/5 per lb. 


£10 15 0 home 
£12 15 0 scale 5/- p.u. 


Ferro Manganese ticded) 
» Silicon, 45 p.c. to 50 p.c. 


pie “a 75 p.c. £17 17. 6 scale 6/- p.u. 
» Vanadium 12/8 per lb. 
» Molybdenum. . ‘ 4/6 per tb. 
» Titanium (carbon ene} 9d. per Ib. 
Nickel (per ton) e £200 to £205 
a tele aid tale ‘ 5/6 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, October 9th. 


CoprER— 

Cash .. ° £35 16 Sto £356 17) 6 
Three months .. £36 3 9to £36 5 0 
Electrolytic £40 0 Oto £41 0 0 
Best Selected Ingots, d; d Bir- 

mingham .. . £40 0 0 
Sheets, Hot Rolled. . £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10$d. 10}d. 

»  Brazed (basis) 103d. L0}d. 


Brass— 


Ingots, 70/30,d/d Birmingham £33 06 Oto £34 0 0 


Home, Export. 
Tubes, Solid Drawn, 2/1 Alloy 9}d. 93d. 
»  Brazed.. i1jd. Ll}d. 
Tin— 
Gat Gir a . £229 5 Oto £229 lo 0 
Three months . ; £219 10 Oto £220 0 0 
Leap: Cash and forward £19 2 6 
SPELTER ‘ ee £16 15 Oto £17 1 3 
Aluminium Ingots ( British) . £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 13/3 to 13/6 
»  Glasgow—Ell : : of 15/- 
PA o. Splint 17/6 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 12/— to 12/6 
FirresHIRE— 
(f.0.b. Methil or Burntisland) 
Prime Steam . om mot 13/9 to 14/- 
Unscreened Navigation | 13/3 to 13/6 
Loraians— 
(f.0.b. Leith}—Hartley Prime 3,- to 13/3 
Secondary Steam... .. .. .. «. « 12/- to 12/6 
ENGLAND. 
YoreEsHIRE, MANCHESTER— , 
B.S8.Y. Hard Steams 18/6 to 21,6 
Furnace Coke 14/6 to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 14/6 to 15/ 
» Second . : 13/6 
» Best Small .. 10/6 to 11/- 
Unscreened 12/6 to 13/6 
DoreAamM— 
Best Gas. . 14/8 
Foundry Coke 19/— to 20'- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 23/- to 25/~ aa 
South Yorkshire Best .. 20/— to 22/- --- 
South Yorkshire Seconds 17/- to 18/- - 
Rough Slacks. . 8/-ta 9/- - 
Nutty Slacks 7/-to 8/6 -- 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordimaries .. 18/3 to 18/6 
Bunker Smalls 12/6 to 13/6 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/— to 26/- 
Foundry Coke 27/— to 40/- 
Furnace Coke. . 19/— to 22/6 
Patent Fuel 21/- 
SwansEa— 
Anthracite Coals : 
Best Large 36/— to 40/- 
Machiiaimadls Cobbles. . 41/- to 48/6 
Nuts 40/— to 48/6 
Beans 25/— to 30/- 
Peas i Bice 19/- to 23/- 
Kubbly Culm. . 11/6 to 12/- 
Steam Coais : 
Large Ordinary 18/— to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. Per Galion. 
Furnace Oil (0-950 gravity) 3}d. 
Diesel Oil 4d. 


* ee - * oe 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Engineering Tendencies. 


THe efforts being made with doubtful success to 
deflate values are a recognition that those values are too 
high for competitive selling in foreign markets, and the 
considerable reduction in the values of exports that accom- 
panies an increase in quantity clearly shows that producers 
cannot be making money out of the business they transact 
abroad. They all complain of heavy losses. The idea that 
a general currency stabilisation can bring about a levelling 


of internal values to those of other countries without | 


treer international exchanges, probably a long and diffi- 
cult adjustment, is not usually entertained by manu- 
tacturers, who are convinced that the immediate future 
lies in supplying goods of a quality that will ensure their 
sale at prices commensurate with high production costs. 
For some years, for instance, makers have been giving 
special attention to high resistance steels and metal 
alloys with the object of supplying the constructive and 
mechanical branches of the engineering industry with 
better material at a little more cost, this extra cost being 
offset by an economy in the weight of metal employed. 
In a word, the industrial crisis is having the effect of chang- 
ing the general outlook of the engineering industry and 
raising the standard of products. If the industry is now 
passing through what is probably the worst period it has 
ever experienced, it is preparing to make the best of the 
recovery when it comes. Meanwhile, there is nothing yet 
to indicate an early improvement. The general situation 
is revealed by the returns of iron and steel production 
during August, when raw steel, mainly for export, totalled 
537,000 tons, an increase of 4000 tons compared with the 


corresponding month of last year, while the pig iron pro- | 


duction, amounting to 481,000 tons, was 51,000 tons less 
on the year. There were 80 furnaces in blast out of a 
total of 211. 


Battleships. e 


The floating out of the ‘‘ Dunkerque ”’ from the 
Salou Dock at Brest and her transfer to the Lannion 
Dock, where the bow is to be fitted, is hailed as an im- 
portant event in French naval reconstruction. With her 
eight 13im. guns in two quadruple turrets, sixteen 5- lin. 
guns and lighter artillery, hull and deck protection of a 
weight representing 40 per cent. of the total displacement, 
and an expected speed of 30 knots, the ship is claimed 
to be the most efficient battleship afloat. The approach- 
ing completion of the ** Dunkerque,” and the immediate 
starting of work upon the ‘‘ Strasbourg,’’ leave some 
regret among naval experts that the country should have 
pledged itself to build the two 35,000-ton battleships. 
This decision was forced upon the Government by Italy 
putting on the stocks two battleships of the same dis- 
placement at a time when the relations between the two 
countries were not so cordial as they are now, and it is 
believed to be not impossible that the construction of 
the ships may be held up indefinitely by the critical state 
ot Italian finances. In these circumstances, it is suggested 
that it might have been an advantage to build more ships 
of the “ Dunkerque ” class, with some increase in their 
tonnage of 26,500, to allow possibly of the addition of a 
third turret, rather than to embark upon the construction 
of a new type of Heavier battleship that offers the risk of 
an experiment, while the cost of a homogeneous squadron 
of four battleships of the lighter class would be much less. 
For the building of 35,000-ton battleships, work is to be 
started immediately upon the new construction dock in 
the yard of the Ateliers et Chantiers de la Loire, at Saint- 
Nazaire. 


Railway Electrification. 
The inauguration of the Maréges dam last week 


marks the completion of another of the seven hydro- 
electric power stations on the Upper Dordogne, in the 
Massif Central, which are to supply energy for the working 
of the Paris—Orleans railway system. The dam provides 
a head of 238ft., and the power station will produce 
300 million kWh a year. The electrification was carried 
out first on the suburban lines, and then on the lines with 
heaviest traffic, beginning with the section from Paris to 
Orleans, and then to Vierzon, with an extension to Brive, 
which was officially inaugurated simultaneously with the 
impounding of water behind the Maréges dam. The total 
length of lines now electrified on the Paris—Orleans system 
is 1272 miles. The electrification will eventually be con- 
tinued to Toulouse. Being situated within the range of 
the Alps and Pyrenees, and far removed from coal supplies, 
the P.O. and Midi railways have every advantage in 
utilising the considerable hydraulic sources available, and 
the economy of electric traction in these special conditions 
is inereased by the supplies from the Massif Central being 
pooled, as it were, in a general scheme converging on 
Paris that allows of an interdependence of the hydro- 
electric and steam generating production of current. The 
surplus supplies from the Pyrenees for the Midi electrifica- 
tion are distributed over the south-west of France. It is 
stated that the electrification will mean a saving of nearly 
£2,000,000 a year in the purchase of foreign coal. 


Flood Protection. 


The Alpine rivers in the Dauphiné, notably the 
Drac and the Romanche, are a perpetual source of trouble 
through freshets that roll down rocks and stones, and by 
raising the bed levels flood the surrounding country. 
Many schemes have been proposed for dealing with the 
problem of preventing an accumulation of obstacles in the 
rivers, but it has not been possible to try them on account 
of the cost. Something is now to be done with the aid of 
the public works relief fund to rectify the river beds, raise 
the dikes on each side, provide for drainage of the surround- 


ing eountry and create reservoirs for irrigation in times | 


of drought. During the past eight years the river Garonne 
has on three occasions caused enormous damage through 
inundations which are partly attributable to deforestation, 
and as the reconstitution of forests has already given 
satisfactory results, the work will be continued with 
unemployed labour. 
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INTERNAL COMBUSTION ENGINES. 


434,411. May 14th, 1935.—Testine SparKine Puives, R. RK. 
Panton, 18, Allenby-avenue, Crosby, Liverpool. | 
This is a device for investigating the working of sparking 
plugs under normal conditions. The sparking plug A is screwed 
into a fitment B, which is serewed into the normal sparking 
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plug aperture C of the cylinder. In front of the plug there is a 
glass window D, through which the spark can be viewed. The 
piston E transmits the pressure of compression from the 
cylinder to the viewing chamber, but prevents ignition.—August 
30th, 1935. 





SWITCHGEAR. | 


N°433,883 


433,883. February 27th, 1934. 
-ExLecrric GaAs - BLAST 
Switcnes, The 
Thomson - Houston 
pany, Ltd., Crown House, 
Aldwych, London, W.C.2. 
This switch is intended for 
breaking circuit under loads of 
the order of 100 kVA, Nor- 
mally, the circuit is main- 
tained between the bush-like 
contact A and the plunger B. 
The contact A is connected 
with the terminal C by the 
metallic tube D and is sup- 
rted by the insulating tu 
E. The other terminal is the 
spring plunger F. When the 
cireuit is opened by the with- 
drawal of the plunger B, any 
arcing is stopped by a supply 
of compressed yas delivered by 
the conduit G. A silencer is 
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provided at H.— August 22nd, 
1935. 
433,877. February 22nd, 1934.—ELEcTRO-MAGNETICALLY 


OpreratTev Strep-By-Ster Swrrcues, Automatic Electric 
Company, Ltd., Strowger Works, Liverpool, and R. N. 
Saxby, 36, Millersdale-road, Mossley-hill, Liverpool. 

The present invention relates to electro-magnetically operated 
step-by-step switches of the type finding considerable employ- 
ment in automatic telephony which are adapted to be driven 
by self-interruption as regards some 
part of their motion. In switches of this 
type it is usual for the interrupter 
springs to be operated by the driving 

t armature, and to ensure full 
operation it is obviously desirable that 
the springs should open as late as possi- 
ble in the armature stroke. It is 
equally desirable from the point of view 
of ensuring full release that the springs 
should not again close and remake the 
\ magnet circuit until the armature 
comes up against the rel stop. 
When only a simple pair of interrupter 
springs are pen on these require- 
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\ ments are incompatible, and it is usual 

i to make an average adjustment and 

im! take advantage of the natural over- 

ik throw of the armature in each direction 

! f to secure satisfactory operation. Such 

B (adjustment, however, is found to be 
! critical in that —— variation either 

i! way results in unreliable operation. In 


A | the alternative which we have chosen 
for illustration, the moving contact 
member A takes the form of a bowed 
spring, which is securely fixed at both 
ends and carries the electrical con- 
tacts at about its mid-point, It is 
adapted to be moved from one side 
of the centre line to the other by the operating arms B and C, 
and clicks into a stable position after each operation. Since the 
movement of the bowed spring is limited, it is unnecessary to 
provide fixed stops, and the electrical contacts may be provided 
on the operating members. Adjustment is conveniently 
effected by the use of an excentric clamping screw at the lower 
end so that the effective length of the bowed spring may be 
varied.— August 22nd, 1935. 
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| that is filled up overflows into 
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| ber by way of the ascension 





GAS PRODUCERS. 


434,403. April 3rd, 1935.—Coxe Ovens, Cari Still G.m.b.H., 
Recklinghausen, Westphalia, Germany. 

The inventors propose to carbonise coal at a temperature of 

about 700 deg. Cent., and in order to hasten the transference of 
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heat from the heating flues to the mass of the coal subdivide it 


| by pushing down into the charge a number of H-section stee! 


“piles” A, which provide internal radiating surfaces. Alter- 
natively, the coal may be carbonised in narrow tub+-like retorts 
B.—August 30th, 1935. 


MEASURING AND TESTING INSTRUMENTS. 


434,012. April 12th, 1935. 
Evectriciry METERS, Jenaer 
Glaswerk Schott & Gen., 
Otto - Schott - Strasse, Jena, 
Germany. 

This is an electrolytic meter, 
for connection in shunt in 
an electric circuit, which does 
require inversion. The 
current is measured by the 
deposition of mereury A on 
the carbon cathode B through 
the porous glass partition C. 
into the 
measuring syphon D and when 


N°434.012 


the second syphon E, which is 
of ten times greater capacity. 
When this syphon is finally 
filled the mercury overflows into 
the lower chamber F, which is 
divided by the porous glass 
diaphragm G. On _ opposite 
sides of this diaphragm there 
are electrodes H and J, con- 
nected in series with the shunt 
cireuit, which produce an 
osmotic effect across the dia- 
phragm, and return the mer- 











pipe K.—August 23rd, 1935. 


FURNACES. 


434,001. January 12, 1935.—ELEcTROLYsIS BY THE FUSION 
Process, L. Ferrand, Nr. 9, Square Charles Laurent, 
Paris (Seine Department), France. 

This furnace is intended for the electrolytic production of 
aluminium, and is chiefly characterised by the fact that the 
electrodes AA have their major axis lying in a horizontal 
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direction and are moved like pendulums to stir the bath of 
molten metal. The carcase of the furnace is made of three 
separate parts, the floor, sides, and roof, each of which is self- 
supporting, and consequently free to expand and contract.— 
August 23rd, 1935. 


CRUSHING AND GRINDING. 


434,402. April Ist, 1935~—AprastveE WHEELs, Philippe 
Vigeli Jaggi, Brienz, Switzerland ; and Diamantschleiterei 
Voegeli und Wirz A.-G., of Gurzelenstrasse 7, Biel, Switzer- 
land. : 

For grinding very hard tools the inventors use an abrasive 
comprised of 50 parts by weight of charcoal powder, 50 parts by 
weight of graphite, 75 parts by weight of colcothar (“ English 

Red ”’), 26 parts by weight of diamond with a little powdered 

phenol-aldehyde resin and relatively much liquid ph-nol-aldehyde 

resin. ese are thoroughly mixed at a temperature of about 

100 deg. Cent. When the mixture has become a homogeneous 

moulding paste the whole is introduced into a mould into which 

has been previously placed a cold-pressed body of phenol- 
aldehyde resin. This body forms the support of the grinding 
piece B. The phenol-aldehyde resin body and the moulding 

paste are hot pressed together. The layers next to the body A 

of the subsequently introduced paste will unite intimately 

during this operation with the body A, so that the single parts 
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are united to a solidly combined whole. The whole is fixed 
upon an iron body C. If the diamond grain is chosen larger 
some silicon carbide is added to the above given mixture in a 

roportion to the diamond of 1 : 1 to soften the grinding effect. 
The addition of coleothar causes, not only a hardening of the 
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phenol-aldehyde resin mixture, but it is also easily received by 
that body and its presence in the mixture does not interfere with 
the transition process of the resin. The adhesive affinity between 
the binding medium and the diamond grains is much greater.— 
August 30th, 1935. 


MISCELLANEOUS. 


433,428. February llth, 1935.—Prorecrinc WoopsEn Posts 
Aearnst Ror, F. Fuchs, Wabern, near Berne, Switzerland. 
The inventor points out that the most vulnerable part of 
wooden posts planted in the ground is that part where the wood 
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enters the earth. He consequently protects this part by a 
surround of tiles shaped as shown in the illustration and packed 
with a rot-resisting substance. The substance is not specified.— 

August 14th, 1935. 
433,894. April 24th, 1934.—CenTRIFUGAL SPEED GOVERNORS, 
Mining Engineering Company, Ltd., and T. G. Nyborg, 

Meco Works, Worcester. $ 

This is a centrifugal governor for compressed air engines, and 
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is driven by the shaft A. In a cage keyed to this shaft there is 
a ring of balls B. The centrifugal action of these bails forces 
apart the races C and D against the resistance of the spring E, 
and opens or closes the engine throttle valve F.—August 22nd, 
1935. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 

Inst. or British FouNDRYMEN: MIDDLESBROUGH BRANCH. 
—In Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. Presidential address, Mr. A. Scholes. Recep- 
tion, whist drive, and dance. 7.45 p.m. 

CHEMICAL ENGINEERING GRrouP.—Burlington House, Picca- 
dilly, W.1. ‘Some Chemical Engineering Problems in the 
Manufacture of Papermakers’ Cellulose,” Dr. J. L. Macdonald. 
8 p.m. 

Inst. oF Metats.—Sheifield Meeting Cancelled. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, St. James’s 
Park, 8.W.1. Informal meeting. Exhibition of films, with 


technical commentary, descriptive of the Vickers Works of the 
English Steel Corporation. 


7 p.m. 





Inst. or Santrary ENGINEERS.—Chiltern Hall, Baker-street, 
W.1. Opening sessional meeting. 7.30 pan. 
Junior Inst. oF EnGInerns.—39, Victoria-street, S.W.1. 


i g ing of Cotton 
Cloth,” Mr, H. P. Wright, 7.30 p.m. 

ManouesteR Assoc. or EnGinesrs.—Engineers’ Club, 
Manchester, Presentation of awards, Presidential address, 
Mr. J. A. Thornton. Smoking concert. 7.15 p.m. 

Ramway Cius.—At Royal Scottish Corporation Hall, 
Fetter-lane, E.C.4. ‘‘ Some Famous British Railway Accidents,” 
Mr. H. W. Bardsley. 7.30 p.m. 


To-pay aND SaTurpay, Ocr. 127H. 

Inst. oF British FounprrMeN: Lonpon Brancxu.—Joint 
meeting with East Midlands Branch. Friday, visit to works of 
Leys Malleable Castings Company, Ltd. Saturday, at Lough- 
borough College, Loughborough. “Is Foundry Mechanisation 
Worth While ?” Mr. L. G. Tibbenham ; “ Strength and Fluidity 
in Cast Iron,” Mr. H. Bunting. 9.45a.m. Afternoon inspection 
of Loughborough College. 

Sarurpay, Oor, 12rx. 

Inst. oF Marine Enoineers: Junior SEcTION.—85/88, The 

Minories, E.C.3. Dance, 7.30-11.15 p.m. 
Monpay, Ocr. 14TH. 

ENGINEERS’ GERMAN Crecite.—At Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. ‘‘ Fortschritte in der Re- 
gulierung von Kraftmaschinen und Kompressoren Wihrend 
der Letzten 50 Jahre,” Herr Dipl.-Ing. H. Proell and Herr 
Obering. Meier-Mattern. 5.30 for 6 p.m. 

Inst. oF Merats : ScorrisH Locat Sxorion.—Visit to Henry 
Wiggin and Co., Ltd., Zenith Works, Thornliebank, Glasgow. 
7.30 p.m. 

Inst. or TransPort.—At Inst. of Electrical Engineers, Savoy- 
place, Victoria Embankment, W.C.2. Presidential address, 
‘ Progress in the Co-ordination of Transport in Great Britain,” 
Sir Cyril Hurcomb. 5.30 p.m. 

Tourspay, Ocr. 151TH. 

Assoc. or SvuPERVisING ExecrricaL ENGINEERS.—At 
E.L.M.A. Lighting Service Bureau, 2, Savoy-hill, W.C.2. 
Presidential address. 7.15 p.m. 

Iyst. or ELectrrican ENGINEERS: N. Miptanp CENTRE.— 
Hotel Metropole, Leeds. Chairman’s address, Colonel H. C. 
Fraser. Smoking concert. 6.30 for 7 p.m. 

Inst. oF Locomotive Encrvegers.—At the Liter and 
Philosophical Soc., 36, George-street, Manchester. Presidential 
Address, Mr. A.C. Carr. 7 p.m. 

Inst. oF Propuction Enervgeers: Epinsurcu SEcrion.— 
North British Station Hotel, Edinburgh. ‘‘ Measurement and 
Control of Surface Roughness,” Mr. H. Shaw. 7.30 p.m. 

Inst. or TRANsPORT.—At Inst. of Electrical Engineers, Savoy- 
— Victoria Embankment, W.C.2. ‘Transport in the 

minions,” Mr. A. W. Arthurton. 5.30 for 6 p.m. 

SHEFFIELD MeETALLURGICAL Assoc. — 198, West-street, 
Sheffield, 1. ‘The Testing of Steel Foundry Sands and its 
Practical Utility,” Mr. T. R. Walker. 7.30 p.m. 

Soc. or Cuemicat InpustRyY: Pxiastics Group.—Stewart’s 
Restaurant, Piccadilly, W.1. Informal dinner, 6.45 for 7 p-m. 
Burlington House, Piccadilly, W.1. ‘“‘ What the Architect 
Requires of Plastic Materials,” Mr.G. Wornum. 8 p.m. 


Wepnespay, Ocr. 16rH. 


Inst. or Crvm EncGIneeRS: BIRMINGHAM AND DIsTRICT 
Assoc.—Visit to works of the South Staffordshire Waterworks 
Company. 

Inst. or Crvm ENGINEERS: MANCHESTER AND DisTRICT 
Assoc.—In Rooms of Manchester Library and Philosophical 
Soc., 36, George-street, Manchester. ‘‘Sand and Gravel as 
Engineering Materials,” Mr. A. B. Searle. 6 for 6.45 p.m. 

Inst. oF Propvuction ENGINEERS: BreuineHam Secrion.— 
At James Watt Memorial Inst., Birmingham. ‘“ Optical 
Measuring Instruments,” Mr. F. Loewen. 7.30 p.m. 

Inst. oF Propuction ENGINEERS : SOUTHERN SEcTION.—At 
University College, Southampton. ‘“‘ Modern Trend in Piston 
Ring Design,” Mr. F. Blakith. 7.30 p.m. 

Inst. or StructuRat Encineers: Scorrish Brancyu.—At 
129, Bath-street, Glasgow. Chairman’s address, Mr. A. 8. 
Kinnear. 7.15 p.m. 

Newcomen Soc.—In Hall of the Chartered Inst. of Patent 
Agents, — Inn-buildings London, W.C.1. Presidential 

dress, “The Germs and ea of some Mechanical 
Inventions,” Mr. C. F. Dendy - 530 p.m. 

Royat Mrcroscopicat Soc.—B.M.A. House, Tavistock- 
square, W.C.1. Meeting. 5 for 5.30 p.m. 

Tuurspay, Oct. 17TH. 

Inst. or AUTomoBILE ENGINEERS.—At the Park-lane Hotel, 
Piccadilly, W.1. Annual] dinner. 7.30 for 8 p.m. 

Inst. oF Marine Encrveers.—85/88, The Minories, E.C.3. 
“Recent Developments in Ship Forms, including Rudders,” 
Mr. T. R. Thomas. 7 p.m. 

Inst. or Propuction Encivgrers: Giascow Srectrion.—At 
the Inst. of Engineers and Shipbuilders in Scotland, Elmbank- 
crescent, G ow. ‘“‘ Measurement and Control of Surface 
Roughness,” Mr. Harry Shaw. 7.30 p.m. 

University oF MANCHESTER.—First of series of Evening 
Lectures. ‘‘Some Aspects of Engineering Geology,” Mr. 
Edgar Morton. 7 p.m. Practical demonstrations. 8 p.m. 





Tuurspay, Ocr. 177TH, To Saturpay, Oct. 26TH. 


Society or Motor ManuracTuRERS AND Travers, Ltp.— 
Twenty-ninth International Motor Exhibition, Olympia. Open 
daily (except Sundays). 

Fripay, Oct. 18ra. 

Inst. or British FouNDRYMEN: MippLESBROUGH BRANCH. 
—In Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. ‘‘ A Talk on the Production of Steel Castings,” 
Mr. J. G. Wrightson. 7.45 p.m. 

Inst. oF MEcHANICAL ENGINEERS.—Annual Dinner, Con- 
naught Rooms, W.C.2. 6.45 for 7.15 p.m. Y 

Inst. oF Propuction ENGINEERS: LONDON GRADUATE 
Section.—At British Industries House, W.1. Presidential 
address, “Tooling for the Small Shop,” Mr. W. G. Carr. 
7.30 p.m. 

Inst. oF Propuction ENGINEERS : WESTERN SrEcTION.—In 
Common Room, Merchant Venturers’ College, Bristol. ‘ Optical 
Measuring Instruments,” Mr. Franz Loewen. 7.15 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 
Informal meeting. ‘‘The Thames Barrage,” Mr. J. H. O. 
Bunge. 7.30 p.m. A 

Mancuester TrecHNoLoGy Otp Srupents’ Assoc.—In 
College of Technology, Manchester. Film, “‘ The Laying of the 
Iraq Pipe Line,” Dr. A. E. Dunstan. 7.30 p.m. 

Norru-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—At the Literary and Philosophical Soc., Newcastle-upon- 
Tyne. Annual general meeting. Address, Dr. J. T. Batey. 
Cinematograph film. 6 p.m. 

Sarurpay, Ocr. 19rx. 

Inst. oF British FouNDRYMEN: East MipLanps Branca, 
LincotnsHirgE Section.—Technical College, Monks-road, Lin- 
coln. ‘‘ Recent Development in Cupola ice,” Mr. L. W. 
Bolton. 7 p.m. 





Monpay, Ocr. 2Isr. 

BrapvrorD ENGINEERING S00,—Technical College, Bradford, 
“* Sound Waves and Musical Tones,” Mr. L. Southerns. 7.30 p.m. 

Inst. or Srructura Eneingers: Miptanp Covntixs 
Brancxu.—James Watt Memorial Inst., Birmingham. Chair- 
man’s address, Mr. G. W. Costain. 6.30 p.m. 

Royat AERonavticaL Soc.—At Inst. of Electrical Engineers, 
Savoy-place, W.C.2. ‘“‘ Piloting Commercial Aircraft,’’ Major 
H. G. Brackley. 6 p.m. 

TuEspay, Ocr. 22np. 

Inst. or AUTOMOBILE ENGINEERS.—At George Hotel, Luton. 
Presidential address, Mr. A.J. Hancock. 7.30 p.m. 

Inst. or ENGINEERS AND SHIPBUILDERS IN ScoTLaND.—39, 
Elmbank-crescent, G w, C.2. “Radio in Relation to 
Shipping,”’ Mr. A. J. Gill. 7.30 p.m. 

Wepnespay, Oct. 23RD. 

Inst. or PropucTION ENGINEERS: LEICESTER AND DisTRIcT 
Sxorion.—At Comres of Technology, The Newarke, Leicester. 
“Manufacture of Optical Glass and Optical Instruments,” 
Mr. F. Loewen. 7.30 p.m. 

Inst. or WELDING: N. WesTERN BrancHu.—At Manchester 
School of Technology, Manchester. ‘‘ Development of Elec- 
trical Welding Equipment,” Dr. J. H. Paterson. 7.30 p.m. 

Tuurspay, Oot. 24ru. 

Inst. oF ExecrricaL ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. Presidential address, Mr. J. M. Kennedy. 
5.30 for 6 p.m. 

Inst. or Merats.—James Watt Memorial Inst., Birmingham. 
““The Production and Control of Bronze Castings,” Mr. F. W. 
Rowe. 7 p.m. 

Fripay, Oor. 257H. 

Inst. or British FouNDRYMEN: Lancs. BRANcH, JUNIOR 
Secrion.—In College of Technology, Sackville-street, Man- 
chester. Presidential address, Mr. W. Holland. Presentation 
of Medals. ‘‘ Question Time.” 7.30 p.m. 

Inst. or Cuemican Enornerrs.—At Inst. of Civil Engineers, 
Gt. George-street, Westminster, 8.W.1. Second Hinchliey 
Memorial Lecture, “Our National Coal Resources,”’ Brig.- 
General Sir Harold Hartley, F.R.S. 6.30 p.m. 

ManouesteR Assoo. oF ENGINEERS.—Engineers’ Club, 
Manchester. “‘ The Financial and Commercial Side of Engineer- 
ing: A Review of Progress,” Mr. F. C. Lawrence. 7.15 p.m. 


Inst. or MecHanioaL Encingers.—Storey’s-gate, St. James's 
Park, 8.W.1. Presidential address, Wolonel A. E. Davidson. 
6 p.m. 


Inst. or Sanrrary EnGIngeERS.—Caxton Hall, Westminster, 
S.W.1. ‘* Ventilation,” Mr. C. B. Jackson. 6 p.m. 

Junron Inst. or Enoivgerers.—39, Victoria-street, 8.W.!. 
Informal meeting. ‘‘ Luminous Discharge Tubes,” Mr. C. C. 
Paterson. 7.30 p.m. 

Monpay, Oor. 28TH. 

Inst. or AUTOMOBILE ENGINEERS.—At James Watt Memorial 
Inst., Birmingham. Presidential address, Mr. A. J. Hancock . 
8 p.m. 

Inst. or MECHANICAL ENGINEERS: GRrapuATES’ SECTION.— 
pang! Aad gu St. James’s Park, S.W.1. ‘‘ Heat Transmission 
and Fluid Friction,”” Mr. W. H. Darlington. 6.15 for 6.45 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Arcos, twin-screw motor ship; built by Henry Robb, Ltd., 
Leith, to the order of the Com @ Argentina de Lanchas ; 
dimensions, 285ft. by 50ft. by I4ft.; to carry a, river 
Plate. Diesel engines of Polar type ; launch, September 26th. 

Steam diving bell barge ; built by Wm. Simons and Co., Ltd., 
to the ag of the Clyde Navigation Trustees ; launch, Septem- 
ber 27th. 

ARBROATH, motor coaster; built by Caledon Shipbuilding 
and Engineering Company, Ltd.; to the order of the Dundee, 
Perth and London Shipping Company, Ltd.; dimensions, 
165ft. by 30ft. by 14ft.; to carry cargo. Diesel engines of 
Atlas type ; constructed by British Auxiliaries, Ltd.; a speed of 
10}? knots was attained on trial trip recently. 














PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ricwarp CrirraLt anp Co., Ltd., heating and ventilating 
engineers, have moved to more extensive premises at Bush 
House, Strand, London, W.C.2. The iated pani 
the Magnetic Valve Company, Ltd., and the Crittall Ventilator 
Company, have also removed to the new offices. 

Mr. P. G. Cortn, B.A., A.M. Inst. C.E., late group engineer 
of Imperial Chemical Industries (Fertilizer and Synthetic 
Products), Ltd., has joined the staff of Henry Berry and Co., 
Ltd., as technical director. ing the last fourteen years 
Mr. Corin has been on the i ing staff eng: in the con- 
struction and operation of the nit fixation plant and 
research on coal oil and plastics at Billingham-on-Tees. 














CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tur Giascow Steet Roorme Co., Ltd., Possilpark, Glasgow 
has secured a contract for the steel construction of new 
workshops for Fawcett, Preston and Co., Ltd., of Liverpool. 
The new workshops will be in six spans and will be situated on 
the Lever estate on the South Side of the Mersey. 

MERRYWEATHER AND Sons, Ltd., of Greenwich, have received 
from the Corporation of West Ham an order for six ‘‘ Xaust- 
Suds” generators for the West Ham Fire B le. These 
generators utilise the exhaust gases of motor fire-engines in the 

roduction of foam for the extinction of fires involving in- 
Sommablo liquids. 

Srmon-Carves, Ltd., Stockport, has received from the 
Cawnpore Electric Supply Corporation, Ltd., an order for the 
complete boiler plant, with all auxiliaries, required in connec- 
tion with a big extension to the Cawnpore power stat _The 
contract includes two Simon-Carves multiple drum_ boilers, 
each having an evaporative capacity of 120,000 lb. to 165,000 Ib. 
of steam per hour at 430 lb. per square inch pressure, with a 
final steam temperature of 800 deg. Fah. The boilers will be 
fired by pulverised fuel, the ee consisting of 
five Simon-Carves unit pulverisers per r, four of which 
will be sufficient to carry the full load. The boilers will be fitted 
with water-cooled busti hambers, superheaters, and 
steam temperature control, economisers, air heaters, forced and 
induced draught fans, &c. An electrostatic flue gas cleaning 
plant is to be installed. The value of the contract is in the 
neighbourhood of £100,000. All the plant included will be of 
British manufacture. 
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